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SACROCOCCYGEAL TUMORS 

ADENOCARCINOMA OF A CYSTIC CONGENITAL EMBRYONAL REMNANT 

E. N. BALLANTYNE, M.D. 

HA.MILTOiY, CANADA 

The purpose of this paper is to introduce briefly the subject of 
congenital sacrococcygeal tumors, and to I'eport a case of carcinoma 
that appears to have arisen from remnants of postanal intestine. 

The general heading “sacrococcygeal tumors” includes a great 
variety, from simple fibromas and lipomas at one extreme to parasitic 
fetuses at the other. Dermoid cysts, teratomas and teratoid tumors 
are included, as ivell as simpler tumors, both solid and C3'stic.^ The 
one feature’ common to practically all tumors that occur in this region 
is their congenital origin. Some occup}'- the anterior " and some the 
posterior ^ surface of the sacrum. In other cases, the main bulk of 
the tumor is slung under the coccyx, while portions of it lie both 
anterior and posterior to the sacrum.'^ Some of these tumors are 
derived from embryonal structures that normally undergo more or 
less complete obliteration.'* Some of these show one type of tissue onl}^ 
such as tissue of the nervous system or of the intestinal tract, while 
“others are complex, difficult of interpretation, and seem to involve 
more than one embryonal structure” (Ewing The latter are 

referred to as teratoid tumors,^ thus distinguishing them from tera- 
toma, which contains structures or tissues that cannot be derived from 
local embryonal structures. 

From the Pathological Laboratory, St. Joseph’s Hospital. 

Presented before the Section of Pathology, Academy of Medicine, Toronto, 
Ontario, March 24, 1931, 

1. (a) Borst, Max: Centralbl. f. allg. Path. u. path. Anat. 9:449, 1898. 

(/?) Bland-Sutton, John: Tumors Innocent and Malignant, London, Cassell & 
Co., Ltd., 1922, p. 490. (c) Ewing, J. : Neoplastic Diseases, Philadelphia, W. B. 

Saunders Company, 1928, p. 1033. 

2. Hundling, H. W.: Surg., Gynec. & Obst. 38:518, 1924. Borst.i» Bland- 
Sutton.i'* 

3. Mallory, F. B. : J. M. Research 131:113, 1904-1905. Cutler, G.D.: Surg., 
Gynec. & Obst. 37:779, 1923. von Bergmann, E.: Berl. klin. Wchnschr. 21:761, 
1884. Borst.i“ Bland-Sutton.^” 

4. Freyer, M. : Virchows Arch. f. path. Anat. 58:509, 187o. Jastreboff, N. . 
ibid. 99:500, 1885. Simpson, J. K. : J. A. M. A. 84:139, 1925. 

5. (a) Mallory, F. B.: Am. J. M. Sc. 103:263, 1892. (b) Hermann, C, 

and Tourneux, F., quoted by Mallory, Borst i«, Hundling = and others. Borst la 
Bland-Sutton.!” Ewing.i*^. Hundling.^ 
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Sacrococcygeal tumors are frequently noted at birth, but sometimes 
escape notice until adult life. A relatively small proportion appear to 
become malignant.® The embryonal structures from which they may 
be derived include remnants of neural tube, which may be present 
anywhere from the lower end of the sacral canal to the tip of the 
coccyx,^ neurenteric canal and postanal intestine,® remnants of which, 
when present, are usually situated on the anterior surface of the 
sacrum, possibly the supernumerary . coccygeal vertebrae normally 
present in the early stages of the embryo ^ and notochord.^® 

Possibly the first recorded congenital sacrococcygeal tumor was 
that described by Peu, a French obstetrician of the seventeenth century 
(Hennig Hamant, Cornil and Mosinger collected three hundred 
cases of sacrococcygeal tumors in the literature up to 1929. Most of 
the sacrococcygeal tumors discovered at birth or during infancy are 
teratomas or teratoid tumors. They are frequently large enough to 
cause dystocia. Speaking of teratoid tumors, Ewing said, “One- 
third of the subjects are born dead, and 90 per cent, of the others die 
in the first few days.” Duncan referred to a series of collected 
cases of congenital sacral tumors showing 50 per cent mortality and 50 
per cent recovery following operation during the first year of life, and 
approximately 78 per cent complete recovery, 14 per cent partial recov- 
ery and 7 per cent mortality following operation after the first year 
of life. One of the component tissues of a teratoma or a teratoid 
tumor may become malignant during infancy.^® In some cases in which 
malignancy had apparently not been suspected, recurrence with metas- 
tases has followed removal (Hinterstoisser’s case, cited by Parin®“). 

Sacrococcygeal tumors discovered later in life are usually less com- 
plicated. They include dermoids, simpler cystic tumors lined with 
squamous or columnar epithelium, gliomas, ependymal cell tumors and 

6 . (a) Parin, reviewed by Galletly, A.: Proc. Roy. Soc. Med. 17: 105 (pt. 3) 

1923-1924. (5) Stewart, J. D.; Alter, N. M., and Craig, J. D. ; Surg., Gynec. & 
Obst. 50:85, 1930. (c) Kraske, P. : Samml. klin. Vortr., 1897, nos. 183 and 184. 

(d) Rostock, P. ; Virchows Arch. f. path. Anat. 267:352, 1928. (c) Heusner, R. : 

Centralbl. f. allg. Path. u. path. Anat. 25:1025, 1913. (/) Moersch, F. P. : M. 

Clin. North America 10:715, 1926. (< 7 ) Pringle, S.: Lancet 1:1643, 1907. (/:) 

Hamant, A.; Cornil, L., and Mosinger, M. : Ann. d’anat. path. 6:1224, 1929. 

7. MallorJ^®'' Hermann and Tourneaux.®*’ 

8 . Peyron, A.: Bull. Assoc, frang. p. I’etude du cancer 17:613, 1928; reviewed 
by Dukes, C. E. ; Cancer Rev. 5:129, 1930. Borst.^“ Bland-Sutton.^^’ Ewing.^*^ 

9. Keith, A.; Human Embryology and Morphology, London, Edward Arnold 
& Co., 1923, p. 65. Borst.i'* 

10. (a) Pandalia, K. G. ; Forsyth, W. L., and Stewart, M. J.: J. Path. & 

Bact. 27:139, 1924. (b) Hennig, L. : Beitr. z. path. Anat. u. z. allg. Path. 28: 

593, 1900. Ewing.i'^ Moersch.®' Hamant et al.®'* 

11. Duncan, H. A.: M. J. & Rec. (supp.) 120:108, 1924. 

12. Parin.®” Stewart et al.®® 
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chordoiiicis. Galletly held that all sacrococcygeal tumors discovered 
at birth are teratomas, while those not discovered until puberty or later 
are derived from embryonal remnants (dermoids excepted). There 
appear to be exceptions to the rule that sacrococcygeal tumors discov- 
ered at birth are teratomas or teratoid tumors (case of Retcher and 
Waring, cited under “Comment”). On the other hand, a complicated 
teratoid tumor may occasionally be found in an adult beyond middle 
life, and such a tumor may become malignant (Czerny’s case, cited by 
Parin ''“'). Discovery in adults is made by accident or as the result of 
the onset of the symptoms due to the assumption of growth (sometimes 
malignant growth) by a previously resting structure or tissue. Fre- 
quently the symptoms consist of “sciatic pains.” In Moersch’s 
series of presacral tumors, 83 per cent could be felt by rectum, and 37 
per cent showed roentgenographic evidence of destruction of bone in 
the sacral region. Malignant sacrococcygeal tumors in adults have been 
classified as ependymal cell tumors (“carcinomas”), chordomas, sarco- 
mas, carcinomas of postanal intestine and carcinomas of doubtful origin. 
Malignancy may supervene in dermoids. Gafifa collected a number of 
such cases (Duncan “). 

REPORT OF A CASE 

History . — A married woman, age 38, the mother of three children, was admitted 
to St. Joseph’s Hospital, on March 7, 1930, complaining of continual pain, or 
rather discomfort, in the left buttock (“cannot sit down”). On standing, she felt 
a weight and a pulling sensation. Nearly two years before, she first noticed that 
she could not sit for any length of time with comfort. About fifteen months before, 
distress became more noticeable. At that time a doctor examined her, but found no 
cause for the distress. About a month before admission, she was examined by her 
physician, who discovered and tapped a cj’^st at the lower end of the spine, from 
which he removed about a pint (473 cc.) of fluid. 

The family history is not relevant. The only points in the past and personal 
history that have any bearing on the case are that the first confinement was 
difficult, and that the present complaint started not long after the birth of the last 
child.i® 

Examination and Operation . — Physical examination showed nothing abnormal, 
except puffiness over the sacrum, due to a C 3 ’^st situated in that region. A roent- 
genogram (fig. 1) showed a deficiency involving the lower end of the sacrum and 
the coccyx. The preoperative diagnosis was : dermoid of the coccygeal region. 

At operation, March 7, a cyst was found, which occupied a deficiency in the 
sacrum and coccyx, and lay against the wall of the rectum anteriorly and immediately 
beneath the skin posteriorly. It was not adherent to the skin, but was adherent to 
the posterior wall of the rectum at one point. The cyst was drained of about a 

13. Galletly, A.; Proc. Roy. Soc. Med. 17:105 (pt. 3) 1923-1924. 

14. Fletcher, H. M., and Waring, H. J. : Tr. Path. Soc. London, 1900, p. 226. 

15. Hundling.2 Moersch.®* 

16. Hundling 2 also reported a case of presacral carcinoma in which there was a 
history of difficult labor with the patient’s first child. 
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pint (473 cc.) of thick material that ‘‘looked somewhat like pus.” The sac was 
excised and the cavity packed with gauze. 

The gross specimen consisted of a number of thin .sheets resembling fibrous 
tissue, one surface being brownish pink and finely granular. 

Histology of Tumor . — Figure 2 shows the cryptlike or intestinal glandlike 
arrangement of the tissue lining the inner surface of the cyst. It also shows the 
columnar type of epithelium, which resembled intestinal epithelium. In places 



Fig. 1. — Roentgenogram showing deficiency in the sacrum and coccyx. It is not 
certain whether the vertebra marked x is a fused last lumbar vertebra or the first 
sacral vertebra. If it is a fused last lumbar vertebra, there are three 
sacral vertebrae and the deficiency ; but if it is counted as the first sacral 
vertebra, there are four sacral vertebrae and the deficiency. Dr. L. R. Hess 
reported the deficiencj' as erosion. Both congenital deficienc}'- and erosion occur 
with sacrococcygeal tumors. The sacrum has been found rudimentary in con- 
genital tumors on the ventral surface of the sacrum by Pannwitz (quoted by 
Borst^n), Stewart, Alter and Craig,®'^ Pandalia, Forsyth and Stewart and others. 
On the other hand, Hundling - and others referred to the presence of erosion in such 
cases. In the present case, the gradual onset of symptoms of pain and discomfort 
on sitting was probablj’’ associated with the progress of the erosive process. The 
pain was on the left, the side with the long projecting remnant of bone. It is 
impossible to determine whether a congenital deformity did or did not exist 
previous to the onset of erosion. 
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where the epithelium covered tlie rounded surface between cryptlike depressions, 
the cells were elongated and assumed a rather fan-shaped arrangement, such as is 
frequently seen on the rounded surface between crypts in sections of appendix. The 
stroma contained plasma cells, lymphocytes and eosinophils in places. A higher 
magnification of the outlined area is shown in figure 3. 

Figure 3 is shown particularly for the sake of the goblet cells that were present. 
By direct observation of this field under the microscope, eight goblet cells could he 
seen. Only five arc distinctly within the focal plane in figure 3. The one that is 
sliarply in focus shows its nucleus. To the left of this goblet cell are two mitotic 
figures. Basic-staining material like mucus was observed in the crypts or lumina 
of the glands in some of the sections. 



Fig, 2. — Tissue forming part of the lining of the cj^st. It shows resemblance to 
intestinal glands and stroma. A higher magnification of the area encircled is 
shown in figure 3. 

In the section from which figure 4 is taken there was at one point a sudden 
transition from tissue having the comparatively orderly arrangement seen in 
figures 2 and 3 to frankly carcinomatous tissue. This reminded one very much 
of the sudden transition that is so frequently seen from normal intestinal mucosa 
to adenocarcinoma, except that the glandular character of the carcinoma in the 
present instance was much less obvious and the histologic evidence of malignancy 
was much greater. Lumina were minute and difficult of detection. In parts of this 
microscopic section, however, and also in other sections, the adenomatous character 
of the malignant tissue was evident. This photomicrographic field was chosen pri- 
marily to demonstrate the histologically malignant characteristics of the tissue. 
Other sections showed widespread infiltration of the fibrous wall of the cj'st by 
tissue of this frankly carcinomatous t 3 'pe, usually with a distinct attempt at a gland- 
like arrangement. There were some extremely large cells, with highly hyper- 
chromatic nuclei. 







7 


BALL ANT YNE—SA CROCOCCYGEAL TUMORS 

A tubular structure that was present in one of the sections was lined with 
cuboidal epithelium, and was about 0.75 mm. in its greatest diameter. One and 
one-half millimeters to the right of this in the section was a strip of stratified 
squamous epithelium 1.5 mm. by 0.1 mm., showing that this tubular structure lay 
not far beneath the skin. Slightly farther to the right and below in this same section 
were scattered, invading glandlike structures and part of the epithelial lining of the 
cyst. This tubular structure was almost an exact duplication of one of the tubular 
structures depicted by Alallory in his article describing remnants of medullary 
tube fovind in fetuses. I believe this to have been a persistent remnant of medullary 
tube, which communicated with the subdural space of the spinal canal. The subse- 
quent history of the case supports this contention. 

Course in Hospital. — ^At 3:30 p. m. on the day of operation, the patient com- 
plained of headache, and at 8 : 30 p. m. when the dressing was changed it was said 
to be saturated with serous discharge. On the next day, the patient complained of 
both frontal and occipital headache, which was described as terrible. Nausea, 
vomiting and free perspiration occurred. Dressings were again saturated with 
serous discharge. Headache became a daily feature, practically continuous, except 
Avhen temporarilj’^ relieved by medication. The presence of watery discharge was 
noted whenever the dressing was changed. The temperature began to be elevated, 
at first to 99 F., then to 101 F. It was realized that cerebrospinal fluid was leak- 
ing from the incision. To help prevent excessive loss of spinal fluid, the foot of the 
bed was elevated. 

The patient’s condition gradually improved; the discharge of spinal fluid and 
the headache gradually became less. By the end of the second month after opera- 
tion, there was little if any discharge of spinal fluid, and the patient usually made 
no complaint of headache. She began to sit up in a chair for a part of each day, 
and was dismissed from the hospital about the beginning of the third month after 
operation. 

Course After Leaving Hospital. — During the fourth month after operation, 
enlarged glands were noted in the groin. It was considered that these were 
metastases. 

During the fifth month after operation, the patient began to have high fever 
and complained of pain at the site of operation. On rectal examination, a bulging 
mass could be felt behind the rectum. There was a small opening through the old 
incision that had never entirely closed. Through this opening, a quantity of semi- 
necrotic tissue was curetted away, and the patient had relief while there was free 
drainage. Two or three weeks later radium \vas inserted. At this time “malig- 
nant granulations” were present about the wound. For about a month the patient 
felt better. 

During the sixth month after operation, the patient began to cough, and 
about two weeks later there were signs of consolidation in the right lung. These 
pulmonary symptoms were interpreted as signs of metastases in the lung. About 
this time, also, the patient began to have recurrent vomiting. 

About the end of the seventh month after operation, a mass was felt in the 
sigmoid, region ; the stools became very small and ribbon-like, and visible peri- 
stalsis was noted. The patient lost weight and died about eight months after 
operation. A necropsy was not obtained. 

COMMENT 

Middledorpf was the first to attribute a congenital sacrococcygeal 
tumor to postanal intestine. His was the first reported sacrococcygeal 

17. Middledorpf, K. : Virchows Arch. f. path. Anat. 101:37, 1885. 
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tumor to contain intestine only. Those previously reported by Freyer ^ 
and others contained connective tissue, bone, cartilage or muscle in 
addition to intestine. The tumor in Middledorpf’s case, that of a girl 
1 year old, was successfully removed by Kraske. It consisted of small 
loops of intestine lying embedded in fat behind the rectum and adherent 
to the latter in an area about the size of a small finger nail. In the 
latter respect, it resembled the case that I have now reported. Bland- 
Sutton stated that he had considered postanal intestine the source 
of intestine-containing tumors in this region even before Middledorpf 
reported his case. Borst considered that tumors situated on the 
anterior surface of the sacrum and coccyx containing intestine-like 
structures were derived from postanal intestine, but he found no 
recorded case of carcinoma that might have arisen from this source. 
Carless said that congenital adenoma of postanal intestine is innocent. 
Ewing “ agreed that a number of tumors in this region are derived 
from postanal intestine, but did not refer to the possibility of malig- 
nancy in this connection. 

Hundling ® reported two ventral tumors of the sacrum, which were 
carcinomatous. One was diagnosed as colloid carcinoma; the other as 
adenocarcinoma. The epithelium in the latter was cuboidal. In the 
reports of these two cases, no opinion is expressed as to their origin, but 
in the general discussion postanal intestine and remnants of neural tube 
(“ependymal cells”) are referred to as possible sources. 

Fletcher and Waring reported an adenocarcinoma which they 
considered was derived from postanal intestine. This occurred in a, 
bo}’. 2 years old, and was made up of a firm portion consisting of cysts 
lined with columnar epithelium, embedded in fibrous tissue, and a soft 
adenocarcinomatous portion. The tumor was removed, but death fol- 
lowed recurrence. At necropsy, tumor tissue was found enveloping 
without actually invading the rectum.^” The rectum was narrowed 
at the pelvic brim, and the intestine above it was distended. There 
were metastases in the iliac and lumbar glands. The clinical history in 
the case that I have reported suggests a somewhat similar mode of 
extension. 

Kraske observed two cases that he considered to be cases of car- 
cinoma of postanal intestine, based on the postrectal position, relation to 
surrounding structures and microscopic appearance. Rostock quoted 
Galletly^® as having reported another case, but examination of the 
original report does not substantiate Rostock’s statement. Galletly con- 

18. Carless, A., in Rose and Carless: Text-Book of Surgery, Toronto, J. F. 
Hartz Company, 1924, p. 809. 

19. Kraske ® stressed this noninvasion of the rectum in carcinoma of postanal 
intestine. 
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sideied his case to be one of tumor of the neurenteric canal, but made no 
suggestion that it was malignant. It is true that there were two 
recurrences of this tumor at intervals of 3^ears after removal, but this 
was apparently due to incomplete removal rather than to malignancy. 
Rostock also reported a case of his own, an adenocarcinoma, which, 
he concluded, was from postanal intestine. Beyond saying that it was 
an infiltrating epithelial tumor of glandular structure,” he gave no 
histologic details to establish his claim. Therefore, the type and origin 
of this adenocarcinoma remain in doubt. This was also the opinion 
of Dukes.-® expressed in a review of Rostock’s report. 

It seems probable that the intestinal portions of some of the more 
complex congenital sacrococcx'geal tumors have arisen from postanal 
intestine. This is the view of Nasse,-^ Borst,^“ Bland-Sutton and 
Ewing.^^ Stewart. Alter and Craig collected four cases of what they 
termed sacrococcygeal teratoma with malignant degeneration in child- 
hood. and reported one case of their own. In only one of these cases 
did the evidence point strongly to an origin of the malignant tissue from 
postanal intestine, and there appears to have been no evidence to warrant 
classifying the tumor as a teratoma, since only epithelium and fibrous 
tissue were found in it. This was the case of Fletcher and Waring, 
which has been discussed. 

SUMM.\RY 

It seems to me that the evidence in the case now reported is suffi- 
cient to justify the diagnosis of adenocarcinoma of postanal intestine. 
The criteria required by Peyron ® in order to establish the diagnosis 
of postanal intestine cyst are pi'esent in this case, viz., columnar epi- 
thelium, goblet cells, presence in the lumina of material staining like 
mucus and absence of muscle or serous coat to the C3^st. Pe3'ron’s 
opinion is based on man3' 3'ears of stud3'^ of abnormalities of animals 
and of dissection of human embr3'Os. Although there is evidence that 
the medullary tube was persistent below the exit of the sacral canal, 
yet this took no part in the formation of the tumor, the tumor being 
purel3' one of postanal intestine. There was no evidence of gliomatous 
tissue in this case. Neither was anything found to suggest a teratoid 
nature. Although many microscopic sections were made, no tissues 
were found other than those described. Only four other cases have 
been reported as carcinoma of the postanal intestine. The evidence in 
one of these cases is scant and unconvincing. In a few other cases, 
an origin of carcinoma from postanal intestine appears to have been 
suggested indirect^. 


20. Dukes, C. E. : Cancer Rev. 3:421, 1928. 

21. Quoted Iw Borst and Ewing.n^ 



BANDS AND RIDGES IN THE PULMONARY 

ARTERY 

THEIR RELATION TO AYERZA’s DISEASE 

O. SAPHIR, M.D. 

CHICAGO 

Cordlike structures within the vascular system constitute a very 
rare finding. Occasionall}^ they are found in the right auricle, forming 
a netlike structure. If present in the aorta and pulmonary arteries, 
they usuall}'^ are located just above the area of the valves. In these 
locations they are, as a rule, regarded as congenital anomalies and 
explained on the basis of an abnormal developmental course of the 
septum within the truncus arteriosus. Bands in branches of the pul- 
monary artery, however, are, as far as could be determined, described 
only by Moller ^ and by Steinberg.- The results of a study of bands 
and ridges in the pulmonary arteries are now reported. A congenital 
anomaly as an underlying cause of these formations could be ruled out. 

LITERATURE 

The literature on this subject is scant. Posselt ® described a band 
in the pulmonary artery extending from the right cusp of the pulmonary 
valve to the intima of the pulmonar}' artery. In another case he men- 
tioned a band in a segment of the pulmonary artery at a distance of 
about 1 cm. from the pulmonary valve. This band was 3 cm. long and 
had its origin and insertion in the intima of the artery. Its midportion 
crossed part of the lumen. Even though the bands were present in two 
old people, the author believed that they occurred on the basis of a con- 
genital anomaly. Zahn ^ found a peculiar netlike structure in the left 
pulmonar}' arter}' of a 52 3 fear old man who had died of pulmonary 
emboli. This net consisted of strings and thin membranes, which were 
attached to the intima, and which crossed parts of the lumen of the 

Aided bj' the Joseph G. S}'ndacker Fund. 

From the departments of patholog}' of the Nelson Morris Institute of the 
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1. Moller, P. : Beitr. z. path. Anat. u. z. allg. Path. 71:27, 1923. 

2. Steinberg, U. : Beitr. z. path. Anat. u. z. allg. Path. 82:307 and 443, 1929. 

3. Posselt, A.: Ergebn. d. allg. Path. u. path. Anat. 13:298, 1909. 

4. Zahn, F. W. : Virchows Arch. f. Path. 115:47, 1889. 
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pulmonary artery. Zahn did not believe that these structures were 
the result of organized thrombi, but ventured the opinion that they 
represented a congenital anomaly. Rdhrle ® described a cordlike struc- 
ture in the aorta just above the aortic valve in a 2 weeks old child. 
He also mentioned the museum specimens of Nickiforolf and of Rosen- 
berg, which revealed bands in a similar location. Chiari ® and also 
Monckeberg described netlike structures in the right auricle. They 
were regarded as remnants of the valvula venosa dextra and of the 
septum spurium. Monckeberg, however, remarked that in Rosenberg’s 
specimen the band might represent excessive fenestration of the aortic 
valve. . Poscharissky ® described a band just above the pulmonary valve, 
and expressed the belief that the band originally was a part of the pul- 
monary valve, which had been torn away, probably because of excessive 
fenestration. It is interesting to note that Mdnckebei-g stated that such 
“anomalies” occasionally might be produced by a faulty opening of 
blood vessels. Artefacts therefore must be ruled out in considering 
the etiology of bands in vessels. Schober » also explained by excessive 
fenestration of the cusps a cordlike structure found just above the 
aortic valve in a 4 months old child. Lucksch described a thin cord 
running across the lumen of the ascending aorta in a man aged 76. 
Arteriosclerotic lesions were absent. The cause of this formation was 
explained by an abnormal course of the septum in the truncus arteriosus. 
Moller ^ found bands in the pulmonar}'^ artery in four cases. Because 
of the fact that in three instances iron-containing pigment was found in 
the bands, he thought that the bands represented organized thrombi. 
A detailed histologic description, however, is missing. Steinberg ® 
observed several bands connecting thickened areas of the intima of the 
pulmonary arteries. He noted in detail the changes of the pulmonary 
arteries histologically, but did not mention the finer structures of the 
bands. Verse described bandlike structures in the splenic vein in a 
case of cavernous transformation of the periportal tissue with old 
thrombosis of the portal vein. These structures were regarded as newly 
formed blood vessels with marked intimal proliferation which had led 
to almost complete obliteration of their lumina. 

5. Rohrle, F. : Deutsche med. Wchnsclir. 22:270, 1896. 

6. Chiari, H. : Beitr. z. path. Anat. u. z. allg. Path. 22:1, 1897. 

7. Monckeberg, J. G. : Deutsche med. Wchnschr. 33 : 1243, 1907 ; Die Miss- 
bildungen des Herzens, in Henke, F., and Lubarsch, O. ; Handbuch der speziellen 
pathologischen Anatomie und Histologie, Berlin, J. Springer, 1924. 

8. Poscharissky, J. G. : Beitr. z. path. Anat. u. z. allg. Path. 35:521, 1904. 

9. Schober, F., in Studien zur Pathologic der Entwicklung, Jena, 1920, vol. 2 , 
p. 527. 

10. Lucksch, F. : Centralbl. f. allg. Path. u. path. Anat. 23:626, 1912. 

11. Verse, M. : Beitr. z. path. Anat. u. z. allg. Path. 48:526, 1910. 
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The study here presented is based on examination of bands in the 
pulmonary artery in one case and of ridges in the pulmonary artery 
in another case. Both structures were encountered in the course of 
postmortem examinations. 

DESCRIPTION OF CASES 

Case 1. — The clinical diagnosis in the case of a man, 60 years old, was : gen- 
eralized arteriosclerosis, arterial hypertension and cardiac decompensation. There 
was no evidence of pulmonarj-^ arteriosclerosis, such as marked dyspnea or cyanosis. 
At postmortem examination, the heart weighed 850 Gm., was hypertrophic and 
dilated, and contained mural thrombi in the right auricle. There were diffuse 



Fig. 1 (case 1) — Pulm.onarj^ artery opened. Note bands. 


arteriosclerosis, coronary sclerosis with myocardial fibrosis, bilateral nephro- 
sclerosis of the arteriolar variety and edema of both lower extremities. The lungs 
were distended and emphysematous. When the main branches of the pulmonary 
arteries were opened, a number of bands were noted on both sides. They were cov- 
ered with intima and were yellowish and smooth. Some were flat and thick, others 
thin and delicate. The former, as a rule, were short, measured less than the 
diameter of the pulmonary artery, and crossed transversely a small portion of the 
lumen. The latter were much longer and crossed almost the entire lumen. The bands 
measured from 3 to 10 mm. in length. Thej’^ arose from and had insertion in portions 
of thickened intima. They were not present in the common pulmonary artery, 
but were found in the main right and main left branch and also in the smaller dis- 
tributions. On cross-section, the bands were light gray and showed a few darker 
red spots. In several instances emboli were found, caught apparently between the 
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inti4-.i2. ot tTc pti-imcttsrj" srtcry sitd ths bsncis. There were many areas of intimaJ 
thickening: in the pnlrr.3nar%- arteries, yellow areai of fattj- degeneration, and some 
hj'ahmxanor;- Xo atherematons ulcers were nated. 

Portions c: ti:e pnlmor.aiy- artery with the bands were hardened in iO per cent 
lormaidenyde and eniCcdded :n paraffin. Serial sections were cat from one of the 
bards. Every third section «-as stained with hematoxciin-eosin, with a combina- 
tion of ircn-hentato.yjiin and orcein, and according to the can Gieson method. From 
s<3rr.e bancs ana portions o: thickened intima ci the pidmonaty arteries, frozen sec- 
t:tr.s were cat and stained for fat witii sndan III. 

Secti:r.s taken from the pnlmonaiy artery dose to trie insertion of the band 
rcYcalec marked intimai proliferation, with connective tissue formation and hj-alinf- 


- '.-'• S' - 1. ■'.—>< ^ A- , \ c y; \ t.- 

■■ ■( - ■ ■iX,-';;'.'-. , '■ ■ 

■ . h ■■ s^Ci --nI 

. :.-C. -nr:- -'X: ^ c. 

Fig. 2. — Strumtires resembling blood sinuses. Note fibrous cord lined by endo- 
thelial cells; iron-.hemaroxi-Iin-eosin prenamrion; X iOO. 


nation. Stained for fa:, these porrior.s revealed a moderate number of fat globules. 
Only a fewr spir.cle-shapcd cells and. occasionally, hunphotytes were noted. There 
were small bleed vessels in the inthna. ihe media contained tiiick elastic fibers. 
Xo foci of lymphocytic infiltration could be demonstrated in the adventitia. 

Sections taken from the points of insertion of the bands into the indma oi the 
pulmonary artery showed much more ccnncctive tissue, whicli formed knoblike 
pnorections into the lumen cf the artery. In some portions, the fibers seemed very 
loose and spread by an edema-like mmteria!. Several stellate-shaped cells with 
processes were found in this region. There %vere many small, newly formed blood 
vessels and a mccerate number of lymphocytes and endothelial cells, some oi which 
containec brown, granular pigmenh In one area withir: the prolnerated intima but 
dose to the media, there was a large amount of fibrin, with many blood platelets. 
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red blood corpuscles, and clumps of dark brown, apparently hemosiderotic pigment. 
Lymphocytes and endothelial cells were found at the periphery of this region. A 
capsule of connective tissue separated this area from the surrounding intima and 
media. Serial sections revealed that these structures were present where the band 
was attached to the wall of the pulmonary artery, but that they did not extend into 
the neighboring intima. The media in this region revealed thick elastic and 
muscle fibers; but no cellular infiltrations were found. The adventitia showed no 
changes. 

Sections taken from the bands themselves showed many connective tissue cells, 
loose fibers and small-sized blood vessels. There were man}'- endothelial cells, some 
of which were filled with pigment granules, lymphocytes and, occasionally, poly- 


Fig. 3. — Field similar to that in figure 2; iron-hematoxylin-eosin preparation; 
X 300. 

morphonuclear leukocytes. Some portions of the band showed dense masses of 
pigment granules, strips of fibrin with many red blood corpuscles, masses of 
platelets, and more connective tissue than in the end-portions of the bands. Some 
sections revealed dense connective tissue fibers with hyalinization and only a few 
spindle-shaped cells. Many sections revealed large encapsulated areas with many 
red blood corpuscles. From the capsule, connective tissue fibers in the form of 
papillae or fibrous cores lined by endothelial cells extended into the hemorrhagic 
zone. In some portions, these fibrous cores had almost entirely replaced the 
hematoma, while in others large blood sinuses were still present, which were bound 
by connective tissue processes lined by endothelial cells. These formations were 
seen in many sections but were more pronounced in those taken from the midpor- 
tions of the bands. The orcein stain showed thin elastic fibers throughout the 
iands. 
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Fig. 6 (case 2). — Pulmonary artery opened. Arrow is directed toward one 
of ridges. 



Fig. 7. — Arteriosclerosis of pulmonary artery; iron-hematoxylin-orcein prepara- 
tion; X 100. 
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To summarize — a patient with arterial h3^pertension and nephro- 
sclerosis of the arteriolar variety,’ who .died from cardiac decompen- 
sation, showed many bandlike structures in the pulmonary arteries, in 
addition to arteriosclerotic plaques. Histologically, the bands consisted 
of young and old connective^ tissue, with hyalinization. There were 
endothelial cells and l)anphocytes present, also many red blood cells and 
pigmented areas. Newly formed blood vessels and blood sinuses were 
found tbroughout. The bands themselves were lined by intimal lining 
cells. In short, the bands represented organized and still organizing 
thrombi. 

Case 2. — The clinical diagnosis in the case of a 49 3 "ear old man was cardiac 
decompensation with diffuse arteriosclerosis. The patient did not show marked 
dj'spnea or C 3 'anosis, and there was no' evidence, clinicalb^, of pulmonary arterio- 
sclerosis. 

The autopsy revealed diffuse arteriosclerosis, nephrosclerosis of the arteriolar 
variet 3 ’-, and emphysema of the lungs. The heart was h 3 'pertrophic and dilated, 
weighing 650 Gm. The pulmonary artery appeared somewhat wider than normal. 
The common pulmonary artery and its branches showed many arteriosclerotic 
plaques. In some of the branches, several yellow ridgelike elevations of the intima 
were found, extending perpendicular to the long axis of the vessels. The ridges 
were sharp and well circumscribed, measuring up to 10 mm. in length and about 
2 mm. in width. They were found between orifices of branches of the pulmonary 
arteries but were not present at the branching points. None of the ridges were 
undermined. There was no evidence of formation of bands. 

On microscopic e.xamination, these ridges showed a moderate connective tissue 
stroma with a few red blood cells dispersed throughout. There was some h 3 'alini- 
zation. Small blood vessels were present, extending from the wall of the artery 
into the wall of the ridges. Lymphocytes and endothelial cells were found between 
the connective tissue fibers. Some of the endothelial cells contained pigment 
granules, but these were also seen free in the tissue. Some sections still showed 
old fibrin with blood platelets and a few pobunorphonuclear leukocytes. The 
ridges were covered b 3 ^ intimal lining cells, forming a distinct continuation of the 
lining cells of the surrounding intima. The pulmonary arter 3 '^ in the region of the 
ridges showed much fibrosis and hyalinization. Occasionalb^ fat globules were 
noted in frozen sections. A few small-sized blood vessels were found in the 
intima, some of which were obliterated. The adventitia and media showed no 
changes. 

To summarize — in a patient who died from cardiac decompensation 
associated with diffuse arteriosclerosis, nephrosclerosis of the arteriolar 
variety and emphysema of the lungs, ridges were found in the pul- 
monary arter3^ Histologic examination showed that these ridges were 
organized mural thrombi coA'^ered hy intimal lining cells. 

COMMENT 

In the first case, bands were found crossing the lumina of branches 
of the pulmonary arteries. The sections revealed that these bands were 
organized thrombi covered b3r intimal lining cells. The puImonar3'' 
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arteries were the seat of moderate pulmonary arteriosclerosis. It is 
likely that the thrombi originally were formed on roughened areas of 
the intima because of atherosclerotic changes in the pulmonary arteries. 
This question, however, will be discussed subsequently. It is possible 
that organization of the thrombi had started more actively in only one 
or two places, while the remainder of the thrombi were detached from 
the wall, either because of shrinkage of the thrombus or because of the 
systolic pressure of the blood stream. This pressure must also have 
molded the thrombi in such a fashion as to form the bands. There is 
no evidence that a congenital anomal}'- might have been the underlying 
cause for the formation of the bands in this case. The fact alone that 
the bands were found in branches of the pulmonary artery makes such 
an origin improbable. 

The ridges found in the second case resembled, at the first glance, 
so-called spurs found in the intima of the pulmonary artery close to 
the orifices of the smaller branches. But while such spurs histologically 
show the structures of the normal wall, with possibly some plain intimal 
thickening, the ridges here reported proved to be organized mural 
thrombi covered with intimal lining cells. 

The literature contains only a few references to bandlike structures 
in blood vessels. As was mentioned before, Moller ^ found bands in the 
pulmonary artery which he interpreted as results of organized emboli. 
He did not mention arteriosclerotic lesions in the pulmonary arteries 
in his cases. Because of a possible relation of thrombi and bands, 
respectively, to pulmonary arteriosclerosis, the literature on pulmonary 
arteriosclerosis was searched for a description of bands. Only Stein- 
berg,- in one of his two cases of primary pulmonary arteriosclerosis, 
mentioned structures apparently similar to those described in this paper. 
As was mentioned before, however, he did not give a histologic descrip- 
tion of the bands. Grafe and also Hart mentioned the finding of 
thrombi in pulmonary arteriosclerosis. Ljungdahl stated that in most 
cases of arteriosclerosis of the systemic circulation there is also revealed 
some pulmonary arteriosclerosis. Both of the patients whose lesions 
are described in this paper were over 60 years of age and had marked 
diffuse arteriosclerosis. 

A number of cases of marked pulmonary arteriosclerosis are 
reported in the literature as Ayerza’s disease. 

The question arises whether or not the cases described here may be 
classified as cases of Ayerza’s disease with pulmonary arteriosclerosis, 

12. Grafe; Munchen. med. Wchnschr. 70:1352, 1923, 

13. Hart, C. : Berl. klin. Wchnschr. 53:304, 1916. 

14. Ljungdahl, M. : Untersuchungen fiber die Arteriosklerose des kleinen 
Kreislaufes, Munich, J. F. Bergmann, 1915. 
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mural thrombi and subsequent formation of bands and ridges. Chene}'^ 
stated that cough, dyspnea, cyanosis and somnolence are the charac- 
teristic clinical symptoms. Edema is usually a late occurrence. The 
patients appear intensely cyanotic and present other signs and symptoms 
of a severe cardiac decompensation. The red blood corpuscle count is 
usually over 5,000,000 and may reach 10,000,000. In six of eight cases 
in which the result of the Wassermann test was recorded, according to 
Cheney, the reaction was positive. Both of the patients concerned in 
the present study were over 60 years old. Both showed hypertensive 
heart failure clinically, aird generalized arteriosclerosis, nephrosclerosis 
of the arteriolar variety, emph 3 '^sema and hypertrophic and dilated 
hearts at autopS 3 o The Wassermann reaction in both cases was nega- 
tive. The red blood count was 4,220,000 and 4,600,000, respectively. 
If, as Cheney stated, Ayerza’s disease signifies a primary pulmonary 
arteriosclerosis resulting mainl 3 '- in hypertroplty of the right ventricle, 
the two cases reported here are not examples of Ayerza’s disease. The 
cardiac failure ma 3 '^ easil 3 '' be explained b 3 ^ the nephrosclerosis and the 
diffuse arteriosclerosis. The right ventricular hypertrophy in both cases 
was the result of the emphysema. The sclerosis of the pulmonary 
artery, especially the bands and ridges, might have been an additional 
factor in causing Itypertrophy of the right side of the heart. The 
cause of the pulmonary arteriosclerosis in cases of Ayerza’s disease, is, 
according to Cheney, usually or probably always syphilitic. In his case, 
Cheney described a striking round cell infiltration of the vasa vasoruin 
of the adventitia and loss of the elastic fibers in the media of the pul- 
monar 3 '' arteries. In the cases described here there was no evidence of 
syphilis clinically, serologically or histologically. 

Structures somewhat similar to the bands and ridges reported here 
are encountered frequently in the endocardium of the left ventricle in 
cases of incompetence of the aortic valve, in the form of plain endo- 
cardial thickenings, bands or endocardial pockets. Only rarely, they 
are found in the auricles. As was shown in a previous paper,^® endo- 
cardial thickenings and endocardial pockets are the result of either 
mechanical irritation or mural endocarditis. In other words, they might 
signify end-stages of healed thrombi. The pressure of the blood stream 
secondarily often undermines the thickened areas, producing bands or, 
sometimes, pockets. The bands in the pulmonary arteries of the first case 
showed a similar origin. There was a primary thrombosis which had 
undergone organization. These bands, similar to those in the endo- 
cardium, were formed secondarily, apparently by the force of the 53 - 5 - 
tolic pressure in the pulmonary circulation. 

15. Cheney, G. : Am. J. M. Sc. 174:34, 1927. 

16. Saphir, O. ; Am. J. Path. 6:733, 1930. 
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In the foregoing paragraphs, the term thrombus was used to desig- 
nate the primal'}' lesion in the pulmonary artery. Whether the primary 
lesion was really a thrombus rather than an embolus is, of course, 
difficult to decide, especially because of the fact that mural thrombi 
were found in the auricles in the first case and also recent emboli in 
branches of the pulmonary arter3^ In both cases, arteriosclerotic 
changes were present with hyalinization and fatty changes, but no 
atheromatous ulcers. It does not seem justifiable to assume that such 
a hypothetic ulcer, which had healed, might have formed the basis of the 
mural thrombus. I also should like to mention Ljungdahl’s statement 
that atheromatous ulcers in pulmonary arteriosclerosis are extremely 
rare. It seems much more likel}- that intimal thickenings and the 
roughened intimal surfaces alone suffice to cause the formation of 
thrombi. Monckeberg also stated that in one of his two reported 
cases of pulmonary arteriosclerosis, mural thrombi were found on cir- 
cumscribed thickened areas of the intima, but not on an atheromatous 
ulcer. The emboli in the pulmonary artery in the first case were recent. 
It is interesting to note that they had lodged between the bands and the 
intima, where they were firmly implanted but not organized. 

SUMMARY 

Multiple bandlike structures in the pulmonary arteries are described 
in one case, and ridgelike formations in another. These structures are 
the result of organized mural thrombi. It is believed that the systolic 
pressure in the pulmonary artery transformed the thrombi into bands. 
A congenital anomaly could be ruled out as the underlying cause of 
these structures. Pulmonary arteriosclerosis was the primary cause 
of the mural thrombi. There was no evidence of Ayerza’s disease. 



RELATION OF FIBRO-ADENOMA AND CHRONIC 
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In 1907, Hitschmann and Adler ^ described the endometrium in the 
different stages of the menstrual C3^cle, thus throwing an entirely new 
light on lesions of the uterus. It is known that these changes are cor- 
related with the development and the regression of the corpus luteum. 
In 1922, Rosenberg - cut sections of breast and uterus in cases coming 
to autopsy and found a similar sexual C3^cle in the breast. Polano 
and Sebening * confirmed these findings in surgical cases, but denied 
that postmenstrual regression is alwa3’s complete. 

Before considering pathologic changes it is necessar3' to examine 
the normal sexual C3'cle in the breast. The normal resting breast 
(about the middle ten da3fs of the C3'cle) consists of fibrous tissue and 
ducts. In older women and in obese 3’oung women fat is present also. 
The ducts are lined h3'’ two la3'ers of cells (often more than two aie 
seen). The cells of the inner la3'^er are cuboid or columnar. The nuclei 
are small and stain deepl3a In good preparations, the dark staining 
ma3' be seen to he due to a ver3' fine, close chromatin meshwoik. 
A nucleolus is also present. The protoplasm is scanty, so that the 
nuclei almost touch each other. The cell outlines are ill-defined, hut 
toward the lumen of the ducts the epithelium presents a regular even 
line. The basal cells are smaller and tend to he flattened. As the thn.. 
of the menstrual period approaches, the cells become laigei, the3^ divide 
and new ductules are formed ' branching out from the old ducts like 
twigs on a tree. The epithelial border around the lumen becomes 
somewhat jagged and irregular, a change similar to that seen in the 
glands of the premenstrual endometrium. Meanwhile the periductal 
fibrous tissue softens, undergoing m3'xomatous and hyaline degeneia 
tion so as to allow for the expansion of the ducts. The peiilobular 
fibrous tissue is pushed to one side. In this way lobules that do not 
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exist in the normal resting breast are formed by the terminal portion 
of a duct and its branches. The epithelial cells swell, the protoplasm is 
often vacuolated, and the nuclei are rounder and paler, the chromatin 
meshwork being spread apart h}'^ a colorless substance. Similar changes 
are seen in the cells of the basal layer. Secretion takes place into the 
ducts, which become more or less distended, the amount of prolifera- 
tion as well as of secretion differing considerably in different persons. 
In many women, the breasts become swollen and tender at this stage. 
About a day or so before the onset of the menstrual flow, involution 
begins. The epithelium degenerates. The cells of the basement layer 
especially become extremely vacuolated, and cleavage takes place along 
this line. Toward the end of the period, the degenerated epithelium 
is shed into the lumen of the ducts, much as the superficial layers of 
the endometrium are cast off during menstruation. Under the micro- 
scope, the lobules at the postmenstrual stage have a curiously jumbled 
appearance. The architecture of the ductules is lost, and one sees 
irregularly staining, degenerated epithelial cells, often varying in size 
and shape, intermingled with round cells and proliferating fibrous 
tissue. In the late postmenstrual phase, the degenerated epithelial cells 
are absorbed; for a short time, clefts may be seen in the tissue where 
the ducts have been, but these disappear, and the breast returns to the 
resting condition. 

The amount of new growth taking place in the breast at each sexual 
cycle is astonishing. Premenstrual proliferation is much more rapid 
than carcinomatous growth. A point to be borne in mind is that the 
connective tissue of the breast proliferates and degenerates in inverse 
ratio to the epithelium; and although it would appear that the peri- 
lobular tissue is subject to compression by the growing ducts and to 
expansion when the pressure is removed, yet as regards periductal 
tissue there seem to be true growth and degeneration. A factor that 
must be allowed for in any discussion of the structure of the breast is 
that, even in normal breasts, different parts show differences in rate 
of prolifei'ation and regression, so that at any given moment the lobules 
are not all exactly alike. McFarland ° emphasized this with regard 
to involution after lactation, and the same is true of postmenstrual 
involution. Under pathologic conditions, as will be seen later, these 
differences become more marked. 

Transplants of mammary tissue show the same cyclic changes,® thus 
proving their origin in hormonal influences. The substances regulating 
this growth seem to be secreted by the graafian follicle and the corpus 
luteum of the ovary under the influence of hormone or hormones from 

5. AIcFarland, J. J. : Surg., Gynec. & Obst. 45:729, 1927. 

6. Parkes, A. S. : Internal Secretions of the Ovary, New York, Longmans, 
Green & Co., 1929. 
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the anterior lobe of the pituitaiy gland. Experiments indicate that the 
corpus luteum is responsible for hyperplasia of the parenchymatous 
tissue of the breast. The following is a summary of recent worlc in 
this direction : ‘ 

1. Many workers have induced hypertrophy of the mammae in 
normal and in ovariectomized animals, in normal and in castrated male 
guinea-pigs, in young male dogs and in castrated monkeys by injecting 
estrin. This h 3 'pertrophy, no matter how prolonged the injections of 
estrin, has never been equal to the development of the breasts in pseudo- 
pregnancy or pregnancy, and is probably comparable to the hypertrophy 
observed at each estrual cycle. The conclusion of most observers is that 
estrin cannot cause complete development of the mammar}^ gland. 

2. The development of the mammary gland in pseudopregnancy 
and pregnane}’’ seems to be definitely associated with the corpus luteum, 
for the following reasons : 

(a) In animals with a short corpus luteum stage in the ovarian 
cycle there is hardly any change in the breast outside of the estrual 
proliferation. 

(&) In animals with a long corpus luteum stage and m those having 
pseudopregnancies there is considerable development of the breasts at 
that time, followed even by secretion of milk. 

(c) In those animals in which the corpus luteum stage is normally 
short and in which this has been prolonged artificially, the growth of 
the mammae can be brought up to equal the condition in pregnancy. 

(d) “None of the changes characteristic of the luteal phase are 
found after ovariectomy or removal of corpora lutea.” 

With these facts in mind, the clinical and pathologic aspects of the 
matter may be considered. It was held until recently that inadequate 
development of the graafian follicle caused chronic hyperplasia of the 
endometrium because, although the stimulus for growth might not be 
so powerful as when a normal corpus luteum was formed, the stimulus 
for regression did not occur, and the proper shedding of the endo- 
metrium was interfered with. Each time that a follicle attempted to 
ripen the endometrium would grow, but since the follicle failed to 
mature, the cycle was not completed. If only a small portion of the 
endometrium was thus affected, the result would be the so-called 
mucous polyp. Applying this theory to the breast, Moszkowicz ® con- 

7. (a) Engle, E. T. : Proc. Soc. Exper. Biol. & Med. 25:715, 1928. (b) 
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Nelson, W. O., and Pfiffner, J. J. : ibid. 28:1, 1930. (d) Zondek, B. : Klin. 

Wchnschr. 8:241, 1930; abstr., J. A. M. A. 94:1272, 1930. (e) Parkes, A. S.: 

Internal Secretions of the Ovary, New York, Longmans, Green & Co., 1929. 
(/) Brit. M. J. 2:1635, 1931. 
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tended that so-called chronic mastitis was a generalized irregular h3fper- 
plasia, and fibro-adenoma, a localized hyperplasia of mammary tissues, 
and that both had their origin in ovarian dysfunction. However, this 
theor}^ cannot be accepted in its entirety, for, as is now known, men- 
struation occurs in the absence of ovulation and formation of corpus 
luteum and can take place from interval endometrium. It is therefore 
not set in action by the withdrawal of the corpus luteum hormone. 
Allen ° showed that menstruation could be brought on in ovariectomized 
monkeys after a series of injections of estrin. Recently Hartman 
proved that estrin had no effect in the absence of the pituitary gland. 
If this is true at least two hormones are at work in bringing about 
sexual cyclic changes. One from the corpus luteum (itself a product 
of stimulation by the pituitary'- gland) is concerned in hyperplasia of 
endometrium and breast; one from the pituitary gland (activated by 
estrin from the ovary) causes involution. 

Moszkowicz’s theory has therefore to be widened to include pituitary 
dysfunction also. He himself did not offer proof of his hypothesis, 
and much experimental work has yet to be done before it can be defi- 
nitely established. Still the theory forms a starting point for further 
investigation. 

The easiest method of approach is to inquire into the origin of the 
growth called by various names, such as “fibro-adenoma,” “adeno- 
fibroma,” “periductal fibroma” and its varieties. If it is true that all 
these growths are the result of a local aberration of the menstrual 
cycle, the names lose their importance. They are only descriptive 
adjectives and serve merely to indicate different appearances in what 
is essentially a single pathologic entit3c In the same wa3'’, a surgeon 
may speak of a carcinoma as “scirrhous,” by which he means that there 
is a particular reaction of the patient’s tissues, not an3'- essential dif- 
ference in the carcinoma as such. This example is not quite on all 
fours with fibro-adenoma, because in the latter the fibrous tissue is a 
part of the lesion; in carcinoma, it arises as a reaction of the host, but 
the analog3'’ will serve. If fibro-adenoma is the result of a local irregu- 
larit3'' of the c3Hic changes in the breast, it must be produced b3'' pro- 
liferation (which may be normal or may he excessive or irregular) 
followed b3^ incomplete regression or b3'’ no regression. If this excess 
of growth over regression takes place at each C3^cle, it is easy to see 
that the result will be a tumor. As the tumor grows, it pushes aside 
the mammar3’' tissue, thus forming a capsule for itself. The ultimate 
appearance of the growth of course depends on which of the tissues have 

9. Quoted by Parkes.® 

10. Hartman, C. G. ,' Firor, W. M., and Geiling, E. M. K. : Am. J. Physiol. 
95:662, 1930. 
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been most concerned in the proliferation. Just as in a mucous polyp 
the proportion of glands to stroma is not constant, so in fibro-adenoma 
the proportion of epithelium to fibrous tissue varies. Moreover, the 
variation is much greater than in a uterine polyp, because in the breast 
fibrous proliferation and regression are a necessary part of the sexual 
cycle. This great variation in fibi'ous as well as in epithelial growth is 
the reason why so many names have been given to what is after all one 
pathologic entity. Suppose, for instance, that epithelial hyperplasia 
takes place during the premenstrual phase, but that no regression 
occurs. With each period, the affected lobules undergo further pro- 
liferation. The result is the so-called adenoma. If the cells come to 
the stage of secretion and no absorption occurs, the obvious result will 
be cysts of the acinar type. It is hardly necessary to postulate a 
blocked duct, for if there is no mechanism for collapsing the lobule, 
the cysts tend to remain in situ. When one remembers the comparative 
rarity of discharge from the nipple as a menstrual phenomenon, it 
appeal's that passage of menstrual secretion and shed cells into larger 
ducts does not take place on any great scale. Suppose, on the other 
hand, that the chief fault is an overgrowth of the fibrous tissue. The 
ducts try to proliferate in the premenstrual phase but they are pressed 
on and pulled out by the fibrous tissue, and the result is the ordinary 
intracanalicular type of fibro-adenoma. 

Theoretically, therefore, the following elements are open to varia- 
tion in fibro-adenoma (and this applies equally to the generalized lesions 
of “chronic mastitis” or mazoplasia) ; the amount of epithelial pro- 
liferation and regi'ession and of lobule formation, the quantit)'’ of 
secretion poured into the ducts, and the growth and regression of the 
pericanalicular fibrous tissue. The possible combinations and permuta- 
tions are too numerous to mention, but they more than account for the 
variations observed. The point now is to offer proofs of the correct- 
ness of this hypothesis. 

If a fibro-adenoma is merely the result of local disturbance in the 
regular growth and involution of mammary tissue, it should be possible 
to trace in it some sort of sexual cycle, albeit an abnormal one. With 
this object, a number of cases have been investigated. For most of 
these I am indebted to my surgical colleagues, who were good enough 
to allow me to examine their patients and obtain the histories, and also 
to collect the tissues for examination immediately after operation. 
For the purpose of this study a full and reliable menstrual history with 
the date of onset of the last period was essential. This information is 
unfortunately missing in most hospital records, and, as so often happens 
in collecting cases, when a satisfactory history was recorded, the 
pathologic sections were incomplete or missing. For this reason, the 
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number of cases that could be usefully studied is small. However, 
through the kindness of the authorities of the Woman’s Hospital and 
of the Lankenau Hospital, in both of which the records are exception- 
ally complete, it has been possible to bring the number of fibro-adenomas 
studied up to twenty-two. Whenever possible, a section from mammary 
tissue was taken as well as from the tumor. The material was fixed 
in Bouin’s solution of picric acid and formaldehyde. Formaldehyde 
fixation, which is commonly used in routine work, is not satisfactory 
from the point of view of cytohgy, akbougb this material shows 
general changes well enough. 



Fig. 1 (M. C, aged 35). — Breast six days before the onset of menstruation; 
part of a lobule showing branching of the ducts, premenstrual type of epithelium 
and periductal connective tissue ; X 200. 

CYCLIC CHANGES IN FIBRO-ADENOMA 

Prcvicustriial (Figs. 1 and 2). — M. C., aged 35, married, had had a mass m the 
left breast eight j’-ears, which had steadily increased in size. She menstruated regu- 
larly ever 3 ^ twentj'-eight daj's. The operation took place six days before a men- 
strual period was expected. The tumor, measuring 4 by 3 cm , was smooth and 
encapsulated. Microscopicallj% it consisted of ducts resembling those of the breast 
and more or less arranged in lobules. The lobules lay much closer together than 
in the normal breast, but they resembled those of the premenstrual phase Some 
of the ductules were slightly dilated. Some w'ere branched. The epithelium was 
premenstrual, i. e, the cells w'ere large and pale, and the epithelial outline was 
irregular. This feature w'as most marked at the periphery of the tumor. The 
tissue betw’een the ductules consisted of loose, edematous fibrous tissue The breast 
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showed marked pretnenstrual proliferation, the lobules being exceptionally devel- 
oped as regards both epithelial proliferation and loosening of the periductal tissue. 

In this case, three characters of the premenstrual phase were present 
in the tumor — lobule formation, epithelial changes and loosening of the 
periductal fibrous tissue — although, as would be expected, none were as 
well developed as in the surrounding breast. Seven other patients 
ranging in age from 18 to 37 had fihro-adenomas removed during the 
premenstrual phase. In every case, the tumor showed definite pre- 
menstrual characters. 

iilotsinta! (Figs. 3 and 4).— \V. kl. C, aged 23. single, noticed a growth fol- 
lowing a blow received on the right breast when she was 13. The breast had 



Fig. 2. — Fibro-adenonia six days before the onset of menstruation, from the 
same breast as the section pictured in figure 1. It shows lobule formation, branch- 
ing of the ducts, premenstrual type of epithelium (although proliferation is not as 
marked as in the breast) and loose connective tissue ; X 200. 

been tender at menstrual periods ever since, also when she had a cold and during 
attacks of tonsillitis. The growth remained unchanged, except that it enlarged 
slightly at the time of the menses. 

The patient menstruated first at the age of 13 ; the menses were irregular at 
first, but at the time of examination were regular. The tumor was removed on 
the second day of a menstrual period. Grossly, it was a tough, white, lobulated 
mass, 3.5 by 1.5 cm. With it was a small piece of breast. 

Microscopically, the breast was typical of the menstrual phase. Well formed 
lobules were present. The epithelium was swollen and irregular, and the cells 
of the basal layer were much vacuolated as though they were about to disintegrate 
with shedding of the whole epithelium as the result. The periductal connective 
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tissue was still edematous, but showed commencing proliferation, as is usual after 
menstruation. The tumor consisted of ducts and lobules resembling those of the 
breast, except that they were more closely packed together. The lobules were 
especially well marked toward the peripher}' of the tumor. The interlobular tissue 
was dense; the periductal tissue resembled that of the breast. The similarity of 
mammary and tumor epithelium was striking; in the tumor, the menstrual char- 
acter was onh" slightly less developed than in the breast. 



Fig. 3 (W. AI. C, aged 23). — Breast on the second day of a menstrual period; 
high power magnification to show the normal vacuolation of the cells of the base- 
ment layer. 


Two other tumors were removed during menstruation at a slightly later stage. 
Thej^ showed desquamation of epithelium in both tumor and breast. 

Posuiiciistrual (Fig. 5). — S. N., 27, had had a tumor in the left breast for six 
months. She had been married for eleven months, with no pregnanc 3 ^ The tumor 
was removed nine days after the commencement of a menstrual period. It was a 
lobulated, encapsulated mass, 3.5 by 2.5 cm. No mammary tissue was taken. 
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Microscopically, there were numbers of ducts embedded in fibrous tissue. Many 
of the ducts were considerably dilated. Some contained secretion. The epithelium 
was desquamated into the ducts in many places. Where it was present, the cells 
were small and regular (typical resting epithelium). In many places, a jumble 
of desquamated epithelial cells was found in the midst of connective tissue. The 
appearance was e.xactly like that seen in the postmenstrual phase in a normal 
breast, and undoubtedly represented lobules in process of involution. The connec- 



Fig. 4. — Fibro-adenoma on second day of menstruation, from the same breast 
as the specimen shown in figure 3. Vacuolation of the cells of the basement layer 
is marked, although not so advanced as in the breast. In both the periductal tissue 
is loose. 

tive tissue was homogeneous and fairly dense as in the late postmenstrual or in 
the interval phase. 

Ill this tumor, some lobules underwent involution, but not all. Those 
that did not regress remained as groups of dilated ducts, the lobule 
formation being gradually lost, owing, no doubt, partly to pressure of 
the surrounding fibrous tissue and partly to pressure of the cystic ducts 
themselves. 
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In another case of a tumor removed seven days after the onset of 
a menstrual period, postmenstrual regression had only just begun, but 
breast and tumor showed the same character. 

Interval (Figs. 6 and 7). — S. F., 22, single, noticed a tumor eight months pre- 
vious to operation. The breasts were painful before menstrual periods, but the 
tumor did not alter. The menses were regular; the rhythm, The onset had 
been at the age of 12. The tumor was removed fourteen days after the commence- 
ment of a menstrual period. 

Microscopically, the tumor consisted of fibrous tissue in which were embedded 
elongated ducts. Nowhere in the tumor was there any indication of lobule forma- 
tion. The epithelium lining the ducts was regular, the nuclei stained deeply, and 



Fig. 5 (S. N., aged 27). — Fibro-adenoma removed nine da 3 "s after the onset of 
menstruation. It shows well marked postmenstrual involution in some parts of the 
tumor and dilated ducts in others. Fairb-^ dense connective tissue is shown ; X SO. 

there was no vacuolation of the protoplasm. In the mammar}' tissue, the lobules 
varied a little. Alost were typical of the interval phase ; a few showed earlj' pre- 
menstrual budding. Overgrowth of fibrous tissue was the most conspicuous feature 
of this tumor, possibly preventing complete regression of the ducts. 

Three other cases in which the tumors were removed in the interval phase 
showed tj-pical interval epithelium with no proliferation of ductules. 

AmcnpyrJieic . — One tumor, in a girl of 16, was removed during a period ol 
amenorrhea. Alicroscopically, there was nothing characteristic of any special phase 
of the sexual cj'cle. There was irregular proliferation of the epithelium, but the 
cells were small. The connective tissue was loose, but lobules were not present. 

Postmenopause (Fig. 8). — In E. A., aged 52, the menopause occurred ten years 
previous to operation. The lump in the breast had been noticed some weeks before 
operation. 




Fig. 6 (S. F., aged 22). — Breast fourteen days after the onset of menstruation 
— the interval stage — showing small groups of ducts with deeply staining, regular 
epithelium. Traces of former lobules that have undergone involution can be made 
out in the connective tissue. 



Fig. 7. — Fibro-adenoma fourteen days after menstruation from the same breast 
as the section shown in figure 6. There is no lobule formation. The epithelial cells 
are small. The fibrous tissue is deeply staining and uniformly dense ; it appears 
to be rather more dense around the ducts. 
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Alicroscopically, the breast showed the ordinary senile changes. It consisted of 
fibrous tissue and fat, in which ductules wdth inactive epithelium could be seen 
here and there. The tumor consisted mainly of dense fibrous tissue. In some 
places, however, there were ducts that had been distorted by the growth of the 
fibrous tissue (so-called intracanalicular type of tumor). The epithelial cells w'ere 
small and show^ed no sign of proliferation; some had been shed, leaving only a 
basement membrane. This tumor seems to have been caused purely by overgrowth 
of fibrous tissue. It showed nothing indicating any kind of se.xual cyclic change. 

The nineteen- cases just described were uncomplicated in the sense 
that as far as was known there was no disturbance of mammary tissue 



Fig. 8 (E. A., aged 52). — Fibro-adenoma ten j^ears after the menopause, show- 
ing dense fibrous tissue, distorted ducts and degenerate epithelium. 

other than the fibro-adenoma. In seventeen cases there was a regular or 
almost regular menstrual cycle. In the two in which tumors tvere 
removed during a period of amenorrhea and after the menopause, the 
grotvths showed no definite changes belonging to the sexual cycle. In 
the other tumors, the stage of the cycle could always be recognized, 
sometimes easily, sometimes only after careful study. The recognition 
of the cycle in tumors seemed difficult at first, but wdth practice it has 
been found possible to date tumors fairly accurately wdthout other 
information than the microscopic section of the growth. It is not to 
be expected that all tlie changes that occur in the normal breast during 
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the sexual cycle will be found in tumors. If this happened, there 
would be no tumor. New lobule formation, for example, was found to 
some extent in all of the tumors removed during the premenstrual 
stage. It was generally seen near the edge of the growth, probably 
because the tissue was able to expand in this direction. The central 
parts did not show it nearl}^ so often. Regression of lobules was 
seldom complete, and sometimes did not appear to have taken place. 
In the interval tumors, no definite lobular formation was present. The 
elongated, branched ducts so often seen are doubtless the distorted 
remains of lobules. One is enabled to judge between newly formed 
and old lobules because the latter are almost sure to be distorted by 
pressure of the surrounding tissues and by distention from their own 
secretion. The periductal tissue may agree with the stage of the sexual 
cycle, but is likely to be abnormal. In ten of fourteen cases it was 
definitely abnormal. Once it was excessively hyaline. Three times 
hyaline degeneration accompanied an excessively dense tissue. Once it 
Avas edematous and loose during the interval phase. In the remaining 
five cases, the fibrous tissue was dense and overgrown, i. e., excessive 
even for the interval phase. Probably tbe most constant criterion of 
the menstrual date is the appearance of the epithelial cells. In all these 
cases it was characteristic at least over the greater part of the tumor. 
As with lobule formation, the change tended to be best defined in the 
peripheral parts of the growth. In general, it maj^ be said that while 
the indications of cyclic changes are clear, they are never exactly the 
same as in the normal breast. Usually the development is not perfect 
and lags behind that of the breast. Often it is excessive in certain 
directions (epithelial or fibrous tissue proliferation). The periphery 
of the growth is usually more nearly like the normal breast than the 
center. Often normal mammary lobules are caught up in the capsule, 
indicating that they may in turn come under the influence of aberrant 
stimuli and eventually form part of the tumor. However, the fact that 
new lobule formation takes place at the periphery of the growth 
suggests that it is proliferation in response to cyclic stimuli that is 
chiefly responsible for its increase in bulk. 

Clinical confirmation of this Anew is found in the number of cases 
in Avhich the tumor was first noticed just before a menstrual period, 
and in Avhich an increase in size (sometimes folloAved by a decrease 
after the period) Avas noted at this time. Of seA^en patients of AAdiom 
the question Avas specifically asked, tAvo gave a history of the lumps 
being noticed just before a menstrual period and three others of increase 
in size just before or at the time of periods. 

If proliferation occurs in a fibi'o-adenoma during the premenstrual 
phase, one might expect a much greater increase during pregnancy and 
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lactation. McFarland reported such cases and described lactation in 
one tumor. A description of a case of lactation hyperplasia in a fibro- 
adenoma follows : 

F., aged 18, married, complained of a large tumor in the left breast. At 6 
years of age she had fallen on the left breast. It was painful for some time, but 
she never noticed lumps until she began to menstruate at the age of 13. At this 
time, the left breast became somewhat painful and nodular, but did not increase in 
size. This continued for some time, but subsequently subsided and gave no trouble. 
The menstrual periods were regular. She was delivered of her first child ten 
months before coming to the hospital. Following this, she had a painful swelling 
in the left breast and was told she had a “caked breast.” The swelling gradually 
increased and was painful at times. She did not nurse her child except for the 
first few days. On examination, a mass the size of a small grapefruit was found 
in the outer half of the breast. The tumor was firm and somewhat tender. The 
veins over the breast were markedly dilated. At operation the tumor was found 
to occupy the greater part of the breast. The breast was therefore removed along 
with the growth. 

The tumor was a smooth encapsulated mass about 10 cm. in diameter. The cut 
surface was hone 3 ’Combed with small cj'sts. These gave a somewhat spongj’’ feel 
to the whole mass. 

Microscopical!}', the tumor showed numerous very large, branched, distended 
ducts (fig. 9). The epithelial cells lining them had an unusual appearance, for in 
most places a sort of tuft projected from their protoplasm. This was evidently a 
cell secretion, for the tufts varied in shape, and sometimes the material formed a 
rounded mass that hung by a thread from its parent cell. The nuclei of the cells 
were fairly large and clear staining. The cells of the basal layer were swollen 
and vacuolated. Near the large dilated ducts, groups of smaller ones showing 
the characters of a lactating breast might be found. Sometimes the large ducts were 
embedded in fat, but more often they were surrounded by peculiar cellular areas, 
which frequently filled the spaces between them. In these areas, irregular, 
vacuolated cells lay in clumps or were scattered through the tissue. They had 
the same characters as the epithelial cells, but their nuclei were extremely 
irregular and vacuolated, and their protoplasm was reduced to shreds, giving them 
a stellate appearance resembling that seen in myxomatous tissue. Sometimes 
remains of ducts could be made out. 

These areas with their absence of any regular architecture were comparable to 
the postmenstrual phase of the sexual cycle and recalled strongly the appearance 
seen in involution following lactation. The disorganization could not have been 
due merely to pressure from the dilated ducts, because in some places, as has been 
said, groups of regular ductules were present. In this tumor, lactation involution 
seems to have progressed up to a certain point, but not to have been satisfactorily 
completed. It would seem that the stimulus toward lactation had not ceased to act. 

The breast was reduced to a shell around the tumor and was therefore much 
compressed. In spite of the compression it showed well marked involution of the 
type that follows lactation. There were large lobules, the outer part of which 
consisted of young fibrous tissue and the center of branching ducts, many of which 
^\ere dilated and filled with epithelial cells in various stages of degeneration. 
Sometimes ductules were replaced by a jumble of cells ; the cells resembled those 
of the tumor but were smaller. 

11. Deaver, J., and ^iMcFarland, J. : The Breast, Philadelphia, P. Blakiston’s 
Son & Co., 1916, p. 447, and illustrations, p. 448. 
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Dr. Otto Saphir of Chicago sent me particulars of a case on which 
he and Dr. Irving F. Stein are about to publish a report — a case of 
pregnancy hyperplasia in a fibro-adenoma. In a woman, aged 21, who 
had been pregnant for two months, a tumor of the left breast developed, 
which was removed immediately. The photomicrograph (fig. 10) 
shows proliferation of ducts and acini which, although irregular in 
places, bear considerable resemblance to those found in normal lobules 
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Fig. 9 (M. F., aged 18). — Fibro-adenoma of breast ten months after parturi- 
tion ; high power magnification to show lactation involution. 


during pregnancy. The interesting point is that five pictures from 
different parts of the growth show absolutely no indication of involu- 
tion, which was such a prominent feature in the lactation tumor 
described in the preceding paragraphs. 

From a study of the cases described in this paper, one may fairly 
conclude that the changes in a fibro-adenoma parallel those of the breast. 
Nevertheless, it may be objected that this does not prove that the tumor 
first arose owing to a local aberration in the sexual cycle. There may 
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have been some other cause, and the sexual changes might be secondary. 
In reply one may say tliat of course there must have been an exciting 
cause, as perhaps trauma, which provoked the irregularity in one part 
of the breast rather than in another, but it seems extremely probable 
that the mechanism of formation of the tumor is as suggested. 
^klcFarland in 1918 put forward the theory that “the tumor is 
primarily a lobule of breast tissue aroused to growth through unknown 
stimuli.’’ 

- An argument in favor of fibro-adenoma being nothing more than 
the result of local dysfunction in a lobule is the difficulty often found 



Fig. 10. — Dr. Saphir’s case of a fibro-adenoma removed during pregnancy. It 
shows pregnancy hyperplasia. 


in deciding from microscopic sections whether one is dealing with a 
tumor or not. In one case, after it had been decided that the section 
was that of a resting breast in which postmenstrual involution had not 
been complete, a gross description was found in which it was stated that 
the tumor was completely encapsulated and had been shelled out with- 
out the removal of any mammaiy tissue. klcFarland ® in his analysis of 
some three hundred cases was faced by the same difficult}’^ ; in one 
hundred and forty-seven cases called instances of “tumor” ly surgeons 
and pathologists, he found onl}^ normal mammary tissue; in thirty-seven 


12. McFarland, F.; Arch. Surg. 5:1, 1922. 
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cases, he found it impossible to decide whether a tumor was present or 
not. The same problem arose in this small series. Unless a gross 
description is available, it ma}'^ be impossible to distinguish between a 
fibro-adenoma and one or other form of so-called chronic mastitis, 
which it is preferable to call mazoplasia after Cheatle,^® or even 
between fibro-adenoma and normal breast. The only distinction that 
would enable one to decide in these cases would be the presence or the 
absence of a capsule. Of course, some tumors have characters that do 
not show themselves in a generalized mazoplasia. such as the extreme 
pulling out of ducts by fibrous tissue, but a lesser degree of the same 
thing is often seen, and it would seem likely that special characters are 
the result as much of compression b}^ the surrounding breast as of a 
particular kind of growth. Many of these tumors are semi-encapsulated 
showing complete continuity with normal breast on one side and sharp 
demarcation from mammaiy tissue on the other. It is easy to see how 
such a situation would arise from proliferation of a lobule or of a group 
of lobules. 

Therefore since the transition from fibro-adenoma to mazoplasia is 
such a gradual one, and since the line between the normal and the 
abnormal in the breast is so hard to draw, it seems reasonable to 
postulate a gradual transition from the physiologic to the pathologic. 
In other words, aberrant physiologic stimuli are more likely to be the 
etiologic factor than an extraneous cause unconnected with the sexual 
cycle. The probability is enhanced if it is possible to show a close 
connection between hormonal disturbance and the pathologic condition 
in the breast. 

MAMMARY CHANGES IN PATIENTS WITH IRREGULAR 
SEXUAL CYCLES 

Young IFoiiicii. — E. R., aged 17, single, had a small nodule in the right breast. 
Alenstruation began when she was 17 years old. The periods were irregular, men- 
struation occurring about every two months. She menstruated forty-six days 
before operation, and she did not menstruate again until forty-six days after opera- 
tion. She had three attacks of appendicitis before coming into the hospital. A 
chronically inflamed appendi.x was removed as well as a tumor of the breast. The 
tumor is said to have been “the size of a strawberry.” 

A'licroscopically, the mammary tissue showed every kind of irregularity. There 
were cystic ducts, some containing proliferated epithelium. Lobules were present, 
somewhat resembling those of the menstrual or postmenstrual phase, and in many 
places the dilated ducts showed a lobular grouping. The extreme, irregular epithe- 
lial proliferation would have earned the title of precancerous mastitis had the section 
been examined some years ago. The tumor showed groups of dilated ducts arranged 
more or less in lobular fashion in loose, edematous connective tissue. Two similar 
cases in girls aged 16 and IS, respectively, were studied. 


13. Cheatle, G. L. : Arch. Surg. 17:535, 1928. 
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Clieatle in 1928 called attention to the resemblance between this 
condition and “chronic mastitis’’ and to the etiologic association between 
general active changes at puberty and the formation of fibro-adenoma. 

Woman of 33. — L. C., aged 35, married, complained of a lump in the left breast, 
which had been present for six months, gradually increasing in size. She had 
been married eleven years and had had four children, also one miscarriage at two 
months one j'ear before admission. The onset of menstruation was at the age of 
13 ; the rhythm was 2 ^ ; the menstrual periods were irregular, sometimes being 
as much as six weeks late. There was moderate dysmenorrhea. For the past 
two j-ears, the flow had been ver}-^ scant)' and had lasted onh' one day; menstrua- 
tion had been followed by epistaxis. Flushings and headaches took the place of 
periods. Such a condition occurred one week after operation for removal of the 
breast. 

Microscopically, the breast showed premenstrual characters, but with consider- 
able hyperplasia of lobules and ducts. There were numerous C 3 'sts filled with 
shed epithelium, also moderate hyperplasia of the lining membrane of the large 
cj'stic ducts. Around some of the ducts were groups of l 3 'mphoc 3 'tes ; probabl)' 
the)' appeared in response to irritation b)' the degenerated contents of the C 3 'sts. 
No circumscribed tumor was found. 

This patient reported again two and one-half 3 'ears later. The periods were 
still scanty and slightly irregular, but much less so than when she was in the 
hospital. She complained of pain in the remaining right breast at times, the pain 
being worse before a period. On examination twenty days after the last period, 
one dilated duct could be felt in the breast. 

In this case, it would seem that the condition of the breast improved 
with the impravement in regularity of the cycle, but the menstrual 
function tvas still abnormal, and the condition of the breast had not 
completely cleared up. 

Cases of irregular proliferation of the breast in 3vomen around the 
age of 40 are so common that individual instances need not be recorded 
here. Many are associated with pelvic lesions. As is well known, 
menstrual irregularities tend to occur at pubert}' and at the menopause. 
In women nearing the menopause, even if menstruation is regular, 
various alterations in the bod}' indicate an alteration in the balance of 
the hormones. Ever}' surgeon is aware of how common lesions of the 
breast are at this time. It must be emphasized that, although irregularity 
of the menses is accompanied by irregularity of development and involu- 
tion during the sexual cycle in the breast, it does not follow that the 
factor responsible for menstruation is the same as that governing the 
changes in the breast. 

Stress has been laid on menstrual irregularity in mazoplasia because 
it is the most obvious and the most trustworthy evidence of hormonal 
alteration at one’s disposal. It is the best index that one has that the 
cycle is disturbed. The converse, that because menstruation is regular 
the cycle is not disturbed, is obviously not true, as experimental work 
shows. Otherwise, the number of cases of mazoplasia in which 
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menstruation is regular would be amply sufficient to refute the argument 
put forward here. It would be exceedingly interesting to discover 
whether the endometrium is really normal in the latter cases, but there 
is not often the opportunity of examining specimens from the breast 
and endometrium of the same patient. 

The next question is; Do cases of generalized mazoplasia occur in 
which ovarian dysfunction can be excluded? This is an extremely 
difficult question to answer. There is no doubt that certain causes will 
provoke an attack, but whether they will do so in the absence of any 
hormonal imbalance can probably be settled only by animal experi- 
ment. Since such attacks occur practically always in middle-aged 
women, it looks as though there must be an underlying hormonal factor. 
An important exciting cause is trauma. A history of trauma occurs 
frequently both in fibro-adenoma and in mazoplasia. In many cases, 
however, it is denied. Hammett,^'* demonstrated the part played by 
injury in releasing the growth-promoting SH radical. Injury undoubt- 
edly increases any preexisting hyperplasia, and there seems no reason 
why it might not upset the normal growth and regression of the sexual 
cycle, although it is perhaps harder to see why it should continue its 
effects indefinitely. However, the continued effect might be attributed 
to mechanical disturbances from the proliferated fibrous tissue. 
Mechanical disturbances appear to be of considerable importance. 
Another exciting cause is the ingestion of certain substances, notably 
strawberries. Possibly certain persons might react by swelling of the 
breasts to any substance to which they were hypersensitive, but, as far 
as I know, no observations have been published on this point. Exposure 
to cold may be an exciting cause — it undoubtedly tends to increase 
mazoplasia when it is present, as also does the ingestion of alcohol, 
especially wines. 

Inflammation, which has been regarded as such a potent factor in the 
past, has not been found an etiologic factor in the cases concerned 
here. Groups of round cells, it is true, are often present in the neigh- 
borhood of dilated ducts, but they can more easily be interpreted as an 
effect of irritation from the distended ducts and cell debris within them 
than as the cause of the lesion. The fact is that when inflammation 
occurs, it does not produce mazoplasia. 

jVtASTITIS WITHOUT ABNORMAL CYCLIC CHANGES 

E. W., aged 28, single, had suffered from soreness and enlarging and hardening 
of the right breast for six months. It was tender and seemed more prominent at 

14. Hammett, F. S. • Protoplasma 4:103, 1928: 7:297, 1929; Proc. Am. Philos. 
Soc. 68:151, 1929. Hammett, F. S., and Reimann, S. R. : J. Exper. ^led. 50:445, 
1929. 
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the menstrual periods. She had had otitis media. There was a discharge from 
the right ear while she was in the hospital. ^Menstruation w’as regular, with onset 

.50 

at 11 rears and rhvthm A diagnosis of chronic cystic mastitis -was made, 
and the breast was removed fourteen days after a menstrual period. 

ilicroscopically, the breast W'as in the interval phase. There w'as nothing sug- 
gestive of an}' disturbance of the sexual cycle. The chief abnormality w'as a great 
excess of young, branched fibrous tissue cells that compressed many of the ducts. 
Other ducts were surrounded by masses of lymphocytes, in far larger numbers 
than is seen in mazoplasia. This case could be truly labeled “chronic mastitis 
the lesion was obviously inflammatory. 

Three other cases v'cre studied. A girl of 19 had three abscesses in her breast 
in the course of a year. A sinus w'as excised on the first day of a menstrual period. 
In spite of severe inflammation, the adjacent tissue of the breast showed normal 
menstrual features. 

A Negro w'oman of 43 had had ,a tuberculous infection of the breast for sixteen 
years. The organ w'as riddled with sinuses. It was excised just before a menstrual 
period was due. Where mammary tissue still remained, there w'as no disturbance 
in the development of the lobules, which were typically premenstrual. 

In a woman of 39 who had irregular menstrual periods and also a chronic 
abscess, the mammary tissue at a distance from the abscess showed very irregular 
proliferation, while that within the zone of inflammation was more nearly normal. 

The conclusion to be drawn from these cases would seem to be that 
inflammation alone does not affect the mammary cycle and is not a 
cause of mazoplasia. In view of the clinical connection between 
menstrual irregularity and mazoplasia it seemed worth while to see 
whether it was possible to produce changes similar to those of chronic 
mastitis in the breasts of animals by altering the estrual cycle. 

In the rat, intercourse with a vasectomized male induces pseudo- 
pregnanc}' and changes the menstrual c3'cle from the normal four or 
five da3^s to approximatel3^ ten da3'^s. As a preliminar3'- experiment, ten 
female rats were placed with two A'asectomized males. This was 
evident^ too high a proportion of females, for in tAvo of them the 
C3'cle did not change, and in the others there Avere periods of a return 
to the four da3' C3'cle. Four 3'oung rats shoAA'ed regular increase in 
size of the lobules of the breast, the expected pltysiologic response to 
a prolonged C3xle. Tavo older rats had a rather irregular epithelial 
Iw'perplasia, and tAvo shoAved a Avell marked C3'stic condition of the 
breast Avith A'eiw irregular dcA^elopment of the lobules that Avere not 
C3"Stic. In all the animals, pieces of mammar3’- tissue remoA^ed before 
the experiment Avere normal. In order to be sure that the Ityperplasia 
had nothing to do Avith trauma from preA’ious operations, the experi- 
ment Avas repeated Avith nine neAv rats. In four, h3^perplasia and C3’sts 
deA'eloped. It Avould be premature to draAv conclusions from such 
small numbers. IiiA'estigations along these lines are being continued, 
and it is hoped to publish a full report later. 
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SUMMARY 

In twenty-one cases of fibro-adenoma of tlie breast, a comparison of 
tumor and breast from the same patient showed that in patients with a 
regular menstrual cycle the same type of cyclic change was found in the 
tumor as in the adjacent normal breast. It was found possible to 
diagnose the stage of the cycle from an examination of the tumor alone. 

One tumor was removed during pregnancy and one after parturition. 
The former showed hyperplasia resembling that occurring during 
pregnancy ; the latter had characters partly of lactating breast and 
partly of involution following lactation. 

In four cases in which the menstrual periods were irregular, it was 
not possible to assign the tumor to aii}'^ special phase of the cycle. 

Hyperplasia with growth of new lobules occurs regularly in fibro- 
adenomas during the premenstrual phase of the sexual cycle. This is 
most easily seen at the edge of the tumor. Involution is often incom- 
plete. Hyperplasia of periductal fibrous tissue ma}'^ be in excess of the 
normal. It follows that a fibro-adenoma is the result of a local 
irregularity in growth and regression of the sexual cycle in the breast. 
What provokes the irregularity is not known. 

Disturbance of the balance of hormones concerned with the sexual 
cycle may be considered the most important etiologic factor in mazo- 
plasia. Cases are recorded to show the close association of so-called 
“chronic mastitis,” or mazoplasia, with irregularity of the menstrual 
cycle, which is taken as an index of hormonal disturbance. 

Inflammation is not an etiologic factor in mazoplasia. Three cases 
of severe chronic inflammation of the breast showed no irregularity in 
the sexual cyclic changes. 

It was found possible to produce a cystic condition and irregular 
hyperplasia in the breasts of rats by upsetting the estrual cycle. 
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Restoration of the liver to normal weight occurs rapidly after 
partial removal. The liver of the white rat recovered approximately 
35 per cent of its preoperative weight the first day following removal,^ 
and by the end of the third day it had more than doubled in weight. 
Factors incident to such a rapid rate of recovery of the preoperative 
weight of the liver are of great biologic interest, for no other organ, 
so far as we know, recovers its weight so rapidly following the removal 
of so large a portion of its parenchyma. Although the cytologic organi- 
zation of the rapidly restored organ is not quite identical with that 
of a normal liver, yet there is no indication that any functional dis- 
turbance has been imposed. Complete restoration of the liver to its 
original weight, following removal of about 70 per cent of it, is 
ordinarily attained in from ten to fourteen days. 

In a consideration of the factors that control or regulate this rapid 
restoration we were interested to know to what extent hepatic injui'y, 
such as that imposed by obstruction to biliary outflow, might modify 
normal recover 3 L Mann, Fishback, Gay and Green- (1931) reported 
that when biliary obstruction was induced in dogs by double ligation 
and section of the common bile duct before the liver was partially 
removed, such remarkable restoration did not occur. 

METHOD OF EXPERIMENT 

Sixty rats, aged from 6 to 9 months, having a mean body weight of 171.3 ± 
4.156 Gm., were operated on. Th » rats were from the genetic strain used in 
the earlier studies on hepatic rej -on. With the aseptic method already 

From the Division of Experin: 'i.tAl Si.tysry and Pathology. 

1. Higgins, G. M., and Anderson, R. M. : Arch. Path. 12:186, 1931. 

2. Mann, F. C. ; Fishback, F. C. ; Gar", J. G., and Green, G. F. : Arch. Path. 
12:7899, 1931. 
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described, about 70 per cent of the liver was removed; at the same time, the bile 
duct was securely ligated but not sectioned. The rat does not have a gallbladder, 
and thus complications induced b}’’ the biliary vesicle in the presence of obstruction 
did not exist. All animals had free access to a 15 per cent dextrose solution 
immediately after the operation and were placed on the routine laboratory ration 
of food and water the following day. To secure data on the weights of the restored 
parenchyma and the ratios of weight of liver to weight of body following partial 
hepatectomj', five animals were killed by exsanguination at three days, one week, 
two weeks, three weeks and four weeks after the operation, and to secure early 
data with regard to changes in hepatic cells two rats were killed at eighteen, 
twenty-four, forty-eight and seventy-two hours after operation. Portions of livers 
were fixed in Zenker-formaldehyde solution and stained with hematoxylin and 
eosin, with eosin-azur II, and for iron. 


Mean Weights of Body and of Moist Liver Before Partial Hepatectomy and 
Ligation of Common Duct and at Interz’als During Restoration 
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By means of the formula y = 0.024 x + 2.1 ^ in which x is body 

V n “ 1 

weight and y is liver weight,^ the preoperative weights of the livers of all experi- 
mental animals were estimated. Since the amount of liver removed surgically 
from each rat was known, the weight of the parenchyma that remained in the 
peritoneal space after the operation was easilj' estimated. The average gain in 
weight of the livers of the five rats killed at each of the designated intervals 
was computed. The onset and extent of jaundice were observed, and determina- 
tions of serum bilirubin were made at the time the animals were killed. 


EXTENT AND RATE OF HEPATIC RESTORATION 

It was clear from the data assembled during this study, and 
condensed as shown in table 1, that ligation of the bile duct at the time 
of partial hepatectomy induced considerable effect on the rate and the 
extent of the apparent restoration of the organ. The curve of the 
weights of the restored parenchyma in the presence of biliar}'^ obstruc- 
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tion ma}'^ be readily contrasted with the curve of hepatic weights at 
corresponding intervals after partial hepatectomy alone (fig. 1 a and h). 

At the end of the third day after operation, the actual increase 
in the weight of the liver for each 100 Gm. of preoperative body 
weight was 1.8 Gm. This is the exact figure computed at the end of 
the third day after partial removal and splenectomy,^ and is slightly 
greater than that computed, after a corresponding interval, when 
partial hepatectomy alone was done. 

At the end of the first week, the increase in weight of the liA^er was 
more marked in those animals in which biliary stasis had been induced. 
An average increase of 2.2 Gm. of parenchyma for each 100 Gm. of 



Fig. 1. — Percentage of weight of liver in relation to weight of body during 
hepatic restoration. The curves represent (a) restoration following partial hepa- 
tectomy; {b) restoration following partial hepatectomy and ligation of common 
bile duct; (c) liver weight per cent of body weight following ligation of common 
duct without removal of liver. 

preoperatit'-e body weight was recorded for the rats with biliary 
obstruction, and 1.6 Gm. had been restored for a corresponding unit 
of body weight of animals subjected to partial hepatectomy only. The 
ratio of the weight of the liver to the weight of the body at the 
time of death was greater by approximately 1 jDer cent in the series 
with biliar}" obstruction. 

At the end of the second week, the increase in the weight of the 
restored parenchyma in the control rats subjected to partial hepatectomy 


3. Higgins, G. IT., and Priestlc}", J. T. : Arch. Path. 13:573, 1932. 
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only and that in the rats in which there was biliary obstruction were 
more nearly alike. On the basis of preoperative body weights, an 
average of 2.8 Gni. of hepatic parenchyma, for each 100 Gm., had 
developed in animals with obstruction, and only 2.4 Gm. in the control 
animals. At the end of the third week, however, the increase in weight 
of the restored parenchyma in animals with biliary obstruction was 
greater by 0.7 Gm., for each 100 Gm. of preoperative body weight, 
than in the control rats. Thus it appeared that, so far as the weights 
of the livers were concerned, biliary stasis had induced increased rates 
of hepatic restoration. 

During the fourth week, the mortality was higher, and the animals 
that survived to the twenty-eighth day had patent bile ducts ; the ligature 
had been absorbed and continuity with the duodenum was reestablished. 
Jaundice had disappeared, and determinations of the serum bilirubin 
were negative. The animals which survived for twenty-eight days, 
and which were killed at that time for data on the weights of the 
livers, were normal as far as bile drainage was concerned. It must 
be assumed, however, in the presence of jaundice and other gross 
manifestations, that these animals had passed through the period of 
temporary obstruction. When the data on weights of the livers 
assembled from these animals four weeks after operation were com- 
pared with those of the control rats, the extent of restoration through- 
out the period was much greater in the group without obstruction. This 
would seem to indicate that the increased weights recorded when 
obstruction was present were due not so much to actual restored 
parench3mia as to retention of bile constituents. 

To test the effect of obstruction of the bile duct on the weight of 
the normal liver, forty rats were operated on. The bile ducts were 
ligated as before, but the liver was not removed. Total obstruction 
to the flow of bile induced an immediate increase in the weight of 
the liver (fig. 1 c). Strangely enough, the curve of the ratios of weight 
of liver to weight of body at the indicated intervals in this series was 
closely parallel for the first two weeks to that describing the ratios 
in the rats with biliary obstruction from which the livers had been 
removed. By the twenty-first day, however, the ratios were lower 
(fig. 1 c), and when biliary continuity was again established, essentially 
normal ratios were recorded. 

Following such obstruction to biliary outflow by ligation, excessive 
dilatation of the bile duct proximal to the ligature occurred. These 
dilated ducts often appeared as large pouches, resembling gallbladders, 
on the inferior surface of the liver (fig. 2), and were often as large 
as 3 cm. in diameter, even distending the abdominal wall. Occasionally 
they ruptured, and bile peritonitis then ensued. 
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JAUNDICE 

Jaundice, as determined its appearance in the sclera, the urine 
and the viscera, was never grossly visible until the second or third 
day. In some instances, howei’^er, determinations of serum bilirubin 
revealed, as early as eighteen hours after operation, bilirubinemia of 
10.96 mg. for each 100 cc. of blood. Determinations were inconstant 
in that analysis of the serum varied greatly within any group of animals 
killed at any given time. The average of the serum bilirubin for all 
animals killed at intervals was 10.50 mg. at twenty-four hours, 16.05 
mg. at forty-eight hours, 13.05 mg. at seventy-two hours, 17.21 mg. 



Fig. 2. — Alarked distention of bile duct proximal to ligature fourteen days 
after operation, 

at seven days, 12.26 mg. at fourteen days, and 6.44 mg. at twenty-one 
da)"S. Bilirubinemia was not observed in any animals killed on the 
twenty-eighth da}’. The bilirubinemia in animals in which only the duct 
was ligated did not vary to any extent from that which was determined 
for those with both hepatic removal and biliary obstruction. In the 
presence of total obstruction, the amounts of hepatic parenchyma 
present were without significant effect on the onset or on the extent 
of bilirubin in the blood. 

HEPATIC CYTOLOGIC CHANGES DURING RESTORATION 

The cytologic changes that took place in the hepatic remnant during 
restoration were those of typical biliary cirrhosis with obstruction. 
Changes, which were induced as early as fifteen or eighteen hours, were 
progressive and gradually involved most of the lobule. Within a few 
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hours the canaliculi were distended with inspissated bile, and large 
globules of bile from ruptured canaliculi often distended the hepatic 
cells, i^ushing the nuclei to one side. Another early reaction was an 
increase in the number and the size of local histiocytes. Erythrocytes 
were commonly seen within them, and granules of hematoidin, with 
an unusually large amount of hemosiderin, occurred in the cytoplasm 
of these Kupfifer cells. Obstruction to the flow of bile had induced 
retention within the cells of the pigments normally elaborated. During 
the second and third day, the cytoplasm of the hepatic cells was alveolar, 
filled with innumerable small globules of bile. Prussian blue stains 
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hepatic cell and karyokinesis. Certainly b}^ far the greatest increment 
is attained by an increase in the size of the preexisting cells, for cell 
division, although frequent during the second and third day, is not 
sufficient to produce so rapid an increase in weight. In the presence 
of biliary obstruction, these two cell reactions did not occur to any 
extent. Occasional mitotic figures were seen, and certainly the cellular 
h}'pertrophy which did occur was not comparable to that which ensues 
on partial removal, but more likely is due to factors associated with 
pressure induced by the intracellular retention of large quantities of 
inspissated bile. 

The large ratios of weight of liver to weight of body that were 
recorded during the first, second and third weeks of this experiment 
are thus explained not as true restoration, such as ensues on partial 
removal alone, but as a result of actual distention of the lobules of the 
liver with constituents of bile and erythrocytes. 

COMMENT AND SUMMARY 

These experimental results, although differing somewhat from those 
of J\Iann, Fishback, Gay and Green,- rather definitely support their con- 
clusion that restoration of the liver following partial removal does not 
take place extensively in the presence of biliary obstruction. They 
induced obstruction by ligation of the common bile duct in dogs at about 
thirt}' days before partial hepatectomy, whereas we combined removal 
with ligation in a single operation. In their study, restoration was 
induced long after the effects of obstruction had been imposed ; in our 
study, the factors of restoration were operative coincidentally with the 
effects of obstruction to biliary outflow. 

As far as size and weight of the liver are concerned, the results of 
partial hepatectom}^ in the presence of obstruction are not dissimilar to 
those of true restoration. Ligation of the duct induced in dogs, as it 
did in white rats, a greenish-brown organ, greatly distended and 
engorged. This engorgement with inspissated bile explains, we believe, 
the increased ratios of weight of liver to weight of body that were 
recorded and plotted in curve c of figure 1. Accordingly, from the 
weight of the organ alone one may not predict the extent of acutal 
restoration following remoA'al that occurs in the presence of total 
obstruction, ^^fllen hepatectomy was performed in the presence of 
biliar}' obstruction, a certain amount of hepatic restoration no doubt 
occurred before the distention, induced by the obstruction, interfered. 
The occasional mitotic figures noted on the second day, indicated that 
at least some restoration had taken place. Mitotic division was not 
obserA-ed in hepatic cells during the later periods of obstruction Avhen 
large globules of bile had so distorted the cell as to dislodge the nucleus 
to an eccentric position. 
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The rapid rate of restoration that occurs in normal rats during the 
first two or three days following partial removal seems to be largely 
correlated with the volume of blood traversing the liver. In fact, 
observations now in progress in this laboratory lead us rather definitely 
to conclude that the entire principle of restoration following removal 
is definitely correlated with the amount of blood passing through the 
remaining portion of parench3ana after removal. Stephenson * showed 
that when the portal vein of the rat is partially ligated so as to restrict 
the volume of blood entering the liver, the extent of restoration follow- 
ing removal is greatly reduced. We have noted alwa)'^s marked con- 
gestion of the remnant of the liver the first few da)'s after the removal 
of the usual 70 per cent component. The sinusoids distend in order 
to make a capillar}'^ bed available that is adequate to handle the pre- 
operative portal blood volume. This distention we believe induces coin- 
cident h3^pertrophy of the hepatic cell which, with the occasional mitosis, 
ma3’’ largel3'’ explain all that is involved in hepatic restoration. 

In the presence of obstruction, however, the marked distention of 
the sinusoids of the remnant of organ, following removal of the 70 
per cent component, did not occur. In some cases, the sinusoids were 
open and, of course, circulation through the glands ensued, but the 
rather marked congestion during these earl3'^ hours following operation 
was not observed in animals with biliary stasis. This, we feel, is largely 
due to the distention of the hepatic cells with bile, encroaching some- 
what on the sinusoids and impeding the flow of the usual volume of 
blood. 

The changes in the liver that occurred during the fourth week, as 
determined b3'^ the loss of weight as well as by histologic section, are 
of interest (fig. 1 &). If the animals that survived and were killed on 
the twent3f-eighth da3^ after operation had experienced the same hepatic 
changes as those that were killed up to the end of the third week, and 
there is ever3f reason to believe that they had, for jaundice of sclera, 
mucous membranes and urine were well marked, then, with the reestab- 
lishment of a patent bile duct, the retained constituents of the bile were 
removed, and the liver became more nearl3f normal. Under these con- 
ditions. their, the ratios of weight of liver to weight of bod3'- recorded 
at twent3’-eight days were not 01113'- greatty lower than those at twenty- 
one days, but they were considerabl3'^ lower than those describing the 
extent of restoration in the control animals (fig. 1 a). 

On the basis of these observations we were led to believe that in 
the presence of obstruction to the bile duct in white rats, true restora- 
tion following the removal of about 70 per cent of the liver is not as 
marked as in animals in which the bile duct remains intact. 


4. Stephenson, G. W. : Arch. Path., to be published. 



MECONIUM PERITONITIS 

II. A HITHERTO UNDESCRIBED FORM OF INTRA-UTERINE 
PERFORATION OF A MECKEL’S DIVERTICULUM 

W. S. BOIKAN, M.D. 

CHICAGO 

In a recent review of the etiolog}'^ and patholog}’- of meconium peri- 
tonitis, I ^ brought forth a hitherto undescribed cause for spontaneous 
intra-uterine perforation of the terminal ileum. In a new-born, full- 
term infant who died twenty-six hours post partum with fever and 
abdominal distention there was found post mortem an old, fibrous, 
calcified bod}’^ meconium peritonitis, on which was superimposed a 
recent bacterial inflammation. As the cause of both there was present 
a small perforation in the antimesenteric side of the terminal ileum. 
Serial sections through the segment of bowel bearing the perforation 
revealed excessive development of the Ijnnphoid tissue of a Peyer’s patch 
in the bowel adjacent to the perforation, with the presence of deep, 
penetrating crypts of Lieberkiihn in the lymphoid tissue. The sections 
through the perforation itself showed this same lymphoid tissue with its 
deeply invading glands becoming so massive as to cause gradual thinning 
of the muscularis, which at the perforation completely disappeared, so 
that the tissue reflected about the opening was composed only of 
lymphoid tissue and mucosa. 

It was conceived that in the pathogenesis the deeply invading crypts 
of Lieberkuhn were derived from the antimesenteric diverticula 
described by Lewis and Tlwng “ as occurring in pig, rabbit and human 
embr 3 '^os at 5 to 32 mm. Generall}'^ these diverticula disappear, but 
investigators ^ have shown their occasional normal occurrence in a wide 
range of animals, including human fetuses and children, as deep intra- 
l}TOphoid cr 3 'pts of Lieberkuhn in the terminal ileum, appendix and 
even colon. 

Since these diverticula occur in 5 to 32 mm. embr 3 ms, and since 
the tymphatic tissue does not develop until the embr 3 '^o reaches a length 

From the Department of Pathologj% Cook Count)’- Hospital, Dr. R. H. Jaffe, 
director. 

1. Boikan, W. S.: Arch. Path. 9:1164, 1930. 

2. Lewis, F. T., and Thyng, F. W. : Am. J. Anat. 7:505, 1907-1908. 

3. Lauche, A.: Virchows Arch. f. path. Anat. 252:39, 1924. Klaatsch, cited 
by Lauche. Lubarsch, O., cited by Lauche. Me 3 'er, R. : V erhandl. d. deutscli. 
path. Gesellsch. 10:216, 1906. Orth, J. : ibid. 3:135, 1901. 
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of from 240 to 300 min., the excessive lymphoid hyperplasia was 
considered as a reaction to these persistent diverticula. The atrophy 
of the muscularis was considered secondary to the overdevelopment of 
the lymphoid tissue. The rupture occurred with the development of a 
positive intra-intestinal pressure associated with the arrival of the 
meconium in the lower part of the ileum at about the middle of the 
fourth month. 

It was therefore of great interest when in the study of a second 
case of meconium peritonitis there was found an identical mechanism, 
operative, however, this time in a Meckel’s diverticulum. 

In addition, interesting aspects of fetal physiology and pathology 
were uncovered. It appeared therefore justifiable to report the study 
of this second case of meconium peritonitis. 

REPORT OF A CASE 

History . — The child was a well developed, colored boy delivered normally and 
spontaneously. The mother was a young colored multipara, who had received long 
and intense treatment for syphilis. 

At birth, herniation was noticed in the umbilical region. As its condition 
seemed good, surgical intervention was deemed unnecessary. At the first redress- 
ing of the cord, a discharge of meconium was noted about the umbilical defect. 
Twenty-four hours after delivery, the abdomen appeared distended, and there had 
occurred no movement of the bowels ; fifty-one hours after delivery, the child died. 

Postmortem Examination (Dr. R. H. Ioffe ). — A well developed, colored, male 
infant, dead two hours, was presented. The skin was ic,teric. The anterior, pos- 
terior and mastoid fontanels were open. The pupils were equal and regular ; the 
conjunctivae, icteric. The breasts were engorged; the abdomen was distended 1 
fingerbreadth above the level of the thorax. The testicles were in the scrotum. 
There were collodion-sealed needle wounds at the inner aspect of the thighs, just 
above the knees. Attached to the right little finger was a pedunculated structure, 
11 by 5 by 6 mm., which resembled a terminal phalanx. On the left little finger, 
in the same position, was a wartlike structure 1 mm. in diameter. In the region 
of the umbilicus, there was a defect, 15 mm. long and 5 mm. wide. Through this 
defect, the umbilical vein and the hypogastric arteries herniated. The umbilical 
vein was thickened up to 8 mm. and covered by dirty, greenish-gray, fibrinous 
exudate. The hypogastric arteries were similarly thickened up to 6 mm. and also 
covered by fibrinous material. In the most distal portion of the vein, the lumen 
was occluded by a slightly adherent, reddish-gray thrombus. The hypogastric 
arteries were similarly occluded. 

The abdominal cavity contained about 30 cc. of yellowish-green, cloudy fluid. 
The intestinal loops were all matted together and enveloped in thin, fibrinous 
exudate. Projecting through this fibrinous wall, in the right lower quadrant, was 
an elevated, buttonlike nodule with everted edges, composed of injected mucosa, in 
the central portion of which was an ostium, 1 mm. in diameter, from which yellow- 
ish-green fecal material exuded. On separating the intestinal loops, it was found 
that this ostium was situated in the ileum 6 mm. above the ileocecal valve on the 
antimesenteric border. Opposite the perforation, the bowel became small, measuring 
3 mm. in diameter as compared with the 9 mm. diameter of the ileum above the 
perforation. In the 2.5 cm. between the perforation and the cecum, the ileum 
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widened gradually to 5 mm. The colon, which was tightly contracted, measured 
5 mm. ill diameter, and was therefore only a little over one half of the diameter 
of the normal-sized ileum. This fact is of importance, as it casts a light on the 
time of the perforation and on the physiologic factors that determined the develop- 
ment of the bowel. The rectum at its anal end suddenl}-^ widened to 8 mm. The 
lumen was patent throughout. Meconium was present in the bowel onl}'^ above the 
perforation. Distal to the perforation, only grayish, thick material was found. 

The diaphragm over the right dome of the liver presented an area 3 cm. in 
diameter through which a corresponding node of the liver was herniated. The 
sac of the hernia did not contain muscle tissue from the diaphragm, but was com- 
posed of peritoneum and pleura. Smaller herniations of a similar character (up 
to 1 cm. in diameter) were found adjacent to the larger one, but did not contain 
hepatic tissue. 

The spleen weighed 25 Gm., was soft and deep purple. 

The liver weighed 210 Gm. ; the surface was covered bj^ thick, fibrinous exudate. 
The consistency was soft. The section surface was greenish brown, with the 
markings obscured. The gallbladder and ducts were normal. 

The pancreas weighed 4 Gm. ; the duct was patent. 

The suprarenal glands weighed 18 Gm. 

The kidneys weighed 40 Gm. The surfaces were smooth. The right kidney 
had a double ureter that formed a common duct 1 cm. above tbe bladder. Numer- 
ous uric acid infarcts were observed in the p 3 'ramids. The wall^ of the urinary 
bladder was edematous. There was slight injection about the trigon. 

The lungs were covered bj’’ rather adherent, fibrinous exudate. The section 
surface was pinkish gray throughout. 

The pericardial cavity contained a little clear fluid. The heart weighed 35 
Gm. ; the foramen ovale was patent. 

Anatomic Diagnosis . — Meconium peritonitis with terminal secondarj’’ bacterial 
peritonitis ; defect in the lower part of the ileum, on the antimesenteric border, 
communicating with the abdominal carutA'; Itypoplasia of the ileum and colon distal 
to the perforation ; herniation of a portion of the liver through the diaphragm 
and of the umbilical veins and h 3 "pogastric arteries through the abdominal wall ; 
patent foreman ovale and ductus venosus; pseudopolydactylism. 

Microscopic Examination . — Sections were made of all the organs. In addition, 
the entire intestinal tract was sectioned at short intervals. The segment of terminal 
ileum bearing the perforation was sectioned transversel 3 % each section being 6 
microns’ thickness and every third section stained. As normal control there served 
the serial sections through the entire intestine prepared previously from three new- 
born infants who died of cerebral injuries. Hematox 3 din-eosin stains were used 
throughout. 

The sections of all the organs other than the intestines revealed no abnormalit 3 ^ 
other than microscopic corroboration of the presence of meconium peritonitis. 
There was no gross or microscopic evidence of S 3 ’philis in cutaneous, visceral or 
osseous organs. Adherent to the mesenteries and serous surfaces of all the 
abdominal organs was a thick la 3 'er of a partiall 3 ' organized admixture of meco- 
nium and fibrin, infiltrated with numerous macrophages filled with golden-brown 
pigment, foreign bod 3 " giant cells, fibroblasts and round cells, and containing numer- 
ous free brown and blue granules and clumps. Numerous polymorphonuclear 
leukoc 3 -tes were an evidence of the recent acute bacterial inflammation. 

The jejunum and ileum presented no abnormalities. The lymphoid follicles 
were small, and the muscle gaps produced b 3 ' the entrance of blood vessels were 
small. The mesenteric vessels were normal. 




Fig. 1 (level fig. 5 B-1 ). — The section was made through a Peyer’s patch. 
Note the glands of Lieberkiihn deep within the lymphoid tissue in the submucosa 
(a) ; hematoxylin-eosin ; X 72. 




Fig. 2 (level fig. SB-2 ). — This section through the perforation shows the large 
everted walls of the rliptured diverticulum (o) ; hematoxj-lin-eosin ; X 10. At b 
there was an accidental removal of mesentery and muscularis at autopsy. 




Fig. 3 (level fig. 5B-3 ). — This section shows the huge size of the inferior flap 
at a; in comparison with the total bowel at this level (b) ; hematoxylin-eosin ; 

X 10. 



Fig. 4 (fig. SB-4 ). — This section through the distal half of the reflected inferior 
flap shows the absence of muscularis and the large amount of lymphatic tissue 
(a) and deeply penetrating crj’pts of Lieberkuhn (b) ; hematoxylin-eosin; X 70. 
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The ileum, immediately above the perforation, presented a significant feature 
(fig. 1; fig. 5 B-1). The section was made through a Peyer’s patch. The lym- 
phatic tissue composing it extended down to the muscularis and laterally in the sub- 
mucosa for a considerable extent. The muscularis mucosa was interrupted for the 
extent of the Peyer’s patch, and the crypts of Lieberkiihn protruded deep into the 
lymphoid tissue, to within a short distance of the muscularis. The muscularis was 
not particularly narrowed in the region of the Peyer’s patch. This finding parallels 
that found in the previous case that I described.^ 

Serial transverse sections through the perforation itself revealed the following : 
As one approached the perforation, it appeared suddenly on the antimesenteric side 
and without any upward extrusion of a flap. The bowel at this point diminished 
suddenly to about one third its size above the perforation. As the 'serial sections 
were followed down, two large lateral flaps appeared, which were composed of all 
the layers of the intestinal wall and were so rolled out as to be completely covered 
by epithelium. It soon became apparent that the total length of the flaps exceeded 
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Fig. 5. — Diagram showing in A the diameters of the terminal ileum and the 
intact diverticulum just preceding perforation, and in B, the diameters at time of 
birth, demonstrating the ruptured diverticulum, the normal development of the 
proximal (9 mm.) segment and the hypoplasia of the distal segment. The trans- 
verse lines refer to the levels from which the sections shown in the preceding four 
figures were obtained. 


the circumference of the segment of bowel from which they arose, a fact incom- 
patible with any conception other than that one was here dealing with the everted 
walls of a diverticulum, which because of location and position -was most likely 
Aleckel’s diverticulum (fig. 2; fig. SB-2). These flaps became progressively larger 
until at the inferior margin of the perforation thej'^ formed a flap that had a width 
of 7 mm. as compared with the diameter of 3 mm. of the adjacent bowel (fig. 3; 
fig. SB-3). Furthermore, this flap was almost completely everted and rolled on 
itself so as to be completely covered bj' epithelium, rendering its width at least 
twice that heretofore mentioned. This inferior flap was tongue-shaped and extended 
far down alongside the terminal ileum for over 3 mm. At its origin, this inferior 
flap contained all the layers of the intestinal wall. In its lower two thirds, how- 
ever, the muscularis rapidly thinned and disappeared, leaving the distal one half 
of the flap composed of mucosa and submucosa. The latter contained a large amount 
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of lymphatic tissue and was deeply penetrated by intralymphoid glands of Lieber- 
kiihn (fig. 4; fig. 5B-4). The blood vessels of the flap were widely dilated and 
filled with blood. In its lower one third, the flap ended tonguelike and was com- 
posed of a huge Peyer’s patch completely surrounded by mucosa and containing 
invading Lieberkiihn glands. 

The epithelium of the diverticulum was of the normal intestinal type. Cystic 
glands were frequent and were probably of inflammatory origin, from the chemical 
inflammation in the peritoneum. 

Within the segment of the perforation, the bowel was perfectly normal in all 
respects except for its small size. Distal to the perforation, the ileum was similarly 
histologically normal with the exception of its small size. It represented, as it 
were, a bowel uniformly and symmetricall 3 ^ checked in its development. Within 
the lumen were some shed epithelial cells and irregular debris, but no pigment. 

The entire colon formed a S mm. -wide, tightly contracted tube — a little more 
than one half the size of the small intestine. The component layers were histo- 
logically normal. The lumen contained a little poorly stained debris and a few 
cast-off epithelial cells. 

SUMMARY OF ESSENTIAL FINDINGS 

In addition to chronic meconium peritonitis with calcification and 
fibrosis and recent superimposed acute bacterial inflammation, the 
essential findings consisted of : A perforation in the antimesenteric 
side of the ileum, 2.5 cm. from the cecum, bounded by lateral and 
inferior everted flaps, which far exceeded the size of the perforation 
and therefore suggested the presence of a perforated, everted Meckel's 
diverticulum. The lateral flaps consisted of all the layers of the intestinal 
wall ; the lower flap, only in its upper one half, the distal half being 
composed almost entirely of mucosa and submucosa, the latter occupied 
by a large amount of lymphatic tissue and deeply penetrating crypts of 
Lieberkiihn. In the ileum, just above the perforation, a Peyer’s patch 
contained Lieberkiihn’s crypts. Finally, distal to the perforation, the 
entire bowel was markedly h)^poplastic, so that the colon was a little 
over one-half the size of the small intestine and contained no meconium, 

COMMENT 

The role of Meckel’s diverticulum in the causation of acute and 
chronic pathologic abdominal conditions at all stages of intra-uterine 
and extra-uterine life has been adequately discussed by numerous 
authors.'* Meckel’s diverticulum is a common cause of fetal intestinal 
obstruction. Few reports exist as to its spontaneous fetal rupture and 

4. Halstead, A. E. : Ann. Surg. 35:471, 1902. Koch, W., in Henke, F., and 
Lubarsch, O. : Handbuch der speziellen pathologischen Anatomie und Histologie, 
Berlin, Julius Springer, 1924, vol. 4, pt. 1, p. 175. Siegmund, H. : ibid., vol. 4, 
pt. 3, p. 94. Evans, A.: Brit. J. Surg. 12:34, 1929. Christie, A.: Am. J. 
Dis. Child. 42:544, 1931. 
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causation of meconium peritonitis. Hunter “ recently reported gangrene 
of a Meckel’s diverticulum with perforation peritonitis in an infant 
4 days old. The cause of the gangrene was considered circulatory. A 
similar case was reported by Shukowski.® Early fetal rupture was 
described by Genersich ’’ and by Orth.® In neither case was the his- 
topathogenesis discussed. In analyzing the present case, two questions 
arise: When did the perforation occur? Why did it occur? They will 
be discussed in this order. 

Time of Perforation . — As stated, distal to the perforation the ileum 
was about one-third the size of the normal intestine above the perfora- 
tion, and the colon had a diameter of 5 mm. in comparison with the 
diameter of 9 mm. of the ileum. Now, in its development, the large 
intestine is for a long time narrower than the small intestine. This is 
the case even before there is any intestinal content, that is, at about 
the end of the third month. But the small intestine becomes still wider 
relatir'^ely when, earl}'- in the fourth embryonic month, hepatic secretion 
and formation of meconium commence. Meconium, according to 
Broman,® distends and stimulates the intestine to growth, and its 
progressive downward propulsion by fetal peristalsis is a most important 
factor in the proper development of the bowel. At about the end of 
the fourth month, meconium enters the cecum, and the continuous 
storage of this material in the large bowel leads to rapid growth of the 
colon, so that it equals the small intestine in diameter by the seventh 
or eighth month and then rapidly exceeds it. 

The appendix does not take part in this growth, because a valve- 
like fold of mucosa protects it from the entrance of meconium. 

As proof of this conception, Broman cited the stringlike character 
of the intestine distal to an adhesion. Further, he pointed out that an 
anomalous communication of the small intestine or cecum that diverts 
the meconium is almost regularly associated with atresia of the rectum. 
The latter is, however, untenable, as the anal groove breaks through into 
the rectum when the embryo is 30 mm., and meconium is not secreted 
until the embryo is between 90 and 100 mm. This is further borne out 
in the present case by the absence of any rectal or anal anomalies 
despite the diversion of meconium. But that meconium does stimulate 
the development of the bowel is shown in this case, in which diversion 
of the meconium by the perforation in the lower part of the ileum led to 

5. Hunter, W. C: Am. J. Dis. Child. 35:438, 1928. 

6. Cited by Hunter (footnote 5). 

7. Genersicb, A.: Virchows Arch. f. path. Anat. 126:485, 1891. 

8. Cited by Genersich (footote 7). 

9. Broman, I. : Normale und abnormale Entwicklung des Menschen, Wies- 
baden, J. F. Bergmann, 1911, p. 344. 
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marked hypoplasia of the ileum and colon distal to the perforation. 
Even postnatal gastro-intestinal development is dependent on similar 
factors. The recent observations of Addis as well as those of others 
point to an intimate relationship between the length, caliber and weight 
of the various segments of the gastro-intestinal tract and the character 
of the contents. He could demonstrate marked changes in rats after 
forty-four days of a diet high in roughage; the stomach increased 35 
per cent in weight, and the colon 48 per cent in weight and 34 per cent 
in length, with smaller changes in the small intestine. Since observations 
(Mall indicate that meconium reaches the cecum at about the fourth 
month, and since the bowel distal to the perforation contained no 
meconium, it places the act of perforation at a period near the end 
of the fourth month. 

Mechanism of Perforation . — It became obvious that this was a 
perforated Meckel’s diverticulum when it was noted that the flaps about 
the perforation, when reconstructed, exceeded the size of the diminutive 
ileum at this point. The perforation of the diverticulum at about the 
end of the fourth month had diverted the meconium, and the entire 
bowel distal to the perforation had then ceased to develop. 

The etiology of the perforation is to be seen in the serial study of 
the lower flap, which showed rapid disappearance of the muscle layers, 
as described in a foregoing paragraph concomitant with the submucosal 
development of a large amount of lymphatic tissue containing deeply 
penetrating crypts of Lieberkiihn. In its distal third, the flap was 
composed only of a mass of lymphatic tissue. 

In figure 5, A represents the bowel and the diverticulum at about 
the time just before the perforation. B represents the bowel as found 
at autopsy, showing the perforation and the lower flap, the inhibited 
development of the bowel below the perforation with retention of the 
same diameter as in A, and the normal development of the meconium- 
filled bowel above the perforation. In A, the point marked a corresponds 
to the part of the flap depicted in figure 4. This was a locus of 
diminished resistance to intra-intestinal pressure, and when the latter 
became positive by the entrance of meconium, it perforated, causing an 
eversion of the diverticulum and the formation of the lateral and inferior 
flaps ( fig. 5 B). 

The thinning and gradual disappearance of the muscularis in the 
wall of the diverticulum are attributed, as in my previous case, to the 
excessive development of the lymphatic tissue in the submucosa 
in association with the deep submucosal intralymphatic crypts of 
Lieberkiihn. 

10. Addis, T. : Am. J. Phj'siol. 99:417, 1932. 

11. Alall, F. P., in Keibel and Mall : Human Embryology, Philadelphia, J. B. 
Lippincott Company, 1912, p. 390. 
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Why this association of excessive development of the lymphatic 
tissue with intralymphatic crypts of Lieberkiihn is not a constant one, 
— that is, why the latter may be present without excessive development 
of lymphatic tissue cannot be answered at present, except that in these 
instances the glands are larger and deeper than in those segments in 
which there is no excessive lymphoid hyperplasia. Evidence of lymphoid 
hyperplasia elsewhere in the body was lacking. The distention of the 
abdomen from the chemical peritonitis was no doubt a factor in the 
production of the umbilical herniation. The terminal bacterial peritonitis 
and pleurisy were no doubt of postnatal origin from postnatal bacterial 
emigration through the intestinal perforation. 

SUMMARY 

A case of meconium peritonitis from spontaneous intra-uterine 
rupture of a Meckel’s diverticulum in the first half of intra-uterine life 
is described. 

The cause of the rupture was the excessive development of lymphatic 
tissue in association with deep submucosal crypts of Lieberkiihn in 
the wall of the diverticulum, with secondary focal disappearance of 
muscularis. Rupture took place with the development of positive intra- 
intestinal pressure from the entrance of meconium. 

The short segment of ileum and the entire colon distal to the per- 
foration were hypoplastic and deA'^oid of contents, the colon retaining 
its early fetal proportion to the small intestine. This is attributed to 
the lack of the distending and growth-stimulating action of the 
meconium, diverted by the perforation into the peritoneal cavity. 

3815 West End Avenue. 



ACTION OF PARATHYROID HORMONE ON THE 
EPIPHYSEAL JUNCTION OF THE 
YOUNG RAT 


HANS SELYE, Dr. rerum nat., M.D. 

BALTIMORE 

After Collip described his method for the preparation of highly 
active parathyroid extracts, many investigations were undertaken to 
determine the effect of high doses of such extracts. Definite changes 
were described as occurring when large amounts of parathyroid hor- 
mone were administered. These form the pathologic entity of hyper- 
parathyroidism. Furthei'inore, it has been demonstrated that changes 
similar to those produced experimentally in animals are found in human 
subjects in whom a pathologic overfunctioning of the parath3'^roid glands 
exists (e. g., hypertroph}' or adenoma of the parathyroid glands). 

The most striking morphologic effect produced by excessive amounts 
of parathyroid extracts is the deposition of calcium salts in the soft tis- 
sues, such as the kidneys, the heart muscle, the mucous membrane of 
the stomach, etc. Experimental work has been reported adequately 
describing these changes in rats ^ and in dogs.- That such metastatic 
calcification may also occur in human subjects as the result of hyper- 
parathyroidism has been shown in a case of parathyroid adenoma com- 
bined with general organic calcification which I described.® 

While hyperparathyroidism leads to a deposition of large amounts 
of calcium in the tissues, the calcium content of the bones is diminished. 
An active resorption of bone tissue occurs, and the skeleton becomes 
weak and brittle, so that numerous spontaneous fractures occur. At the 
same time, the marrow is transformed into fibrous tissue, so that the 
changes are ver}" similar to those observed in osteitis fibrosa (von 
Recklinghausen). This condition is also related to hyperparathyroid- 
ism as shown by experiments ■* and observations in man.® 

From the Department of Chemical Hygiene, School of Hj'-giene and Public 
Health, Johns Hopkins University. ' 

1. Hoff, F., and Homann, E. : Ztschr. f. d. ges. e.xper. Med. 74:259, 1930. 

2. Jaffe, H. ; Bodansk\% A., and Blair, J. E. : Klin. Wchnschr. 9:1717, 1930. 
Bodansky, A., and Jaffe, H. L.: J. Exper. Med. 53:591, 1931. Jaffe, H. L., and 
Bodansk}-, A.: Proc. Soc. Exper. Biol. & Med. 27:795, 1930. 

3. Selye, H.: Med. Klin. 25:379, 1929. 

4. Jaffe, H. L. : Bodanskj-, A., and Blair, J. E. : Proc. Soc. E.xper. Biol. & 
Iffed. 27:710, 1930; 28:793, 1931; Arch. Path. 11:207, 1931. 

5. Hunter, D. : Proc. Ro 3 l Soc. Med. 24:486, 1931. Snapper, I.: Nederl. 
tijdschr. v. geneesk. 2:5804, 1929. Stearns, J., and Boyd, J. D. : Proc. Soc. Exper. 
Biol. & Med. 26:717, 1929. 
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Effects very similar to those produced by parathyroid extracts are 
also produced by viosterol, the toxicology of which has been studied by 
many workers during the last few 3'^ears. This substance likewise leads 
to metastatic calcification of the soft tissues when given in large doses 
(Kreitmair and Moll). If large amounts of viosterol are fed to very 
young animals, spontaneous fractures occur. The I'apid skeletal growth 
of immature animals renders them especially fit for such experiments. 
Thus I ® demonstrated that the offspring of rats receiving large amounts 
of viosterol during the latter half of pregnancy, or only during lactation, 
show a severe form of osteopsath)a*osis, with cessation of growth and 
numerous spontaneous fractures. These experiments and the later work 
of others " indicate that viosterol can pass through both the placenta and 
the mammary glands. In somewhat older rats, striking changes in the 
epiphyseal junctions are produced b}' an overdosage of viosterol. The 
zone of cartilage cell columns in these animals is short, and the ground 
substance between these cells is excessively impregnated with calcium. 
In adult animals, the changes are not so striking and vary with the diet 
used.® 

In their effects on coagulation of the blood, the parathyroid hormone 
and viosterol have also proved to be closely related. Ample evidence 
exists to show that both shorten the period necessary for coagulation of 
the blood.® 

The similarity of the effects of the viosterol and the parathyroid 
hormone is striking. In fact, Taylor and his co-workers suggested 
that viosterol in large doses acts through the parathyroid glands. 

The experiments cited show that the bones of very young animals 
are much more sensitive to the toxic action of viosterol than are those 
of older animals. Hence it is of some interest to determine the effect 
of an overdosage of parathyroid hormone on the bones of young rats 
during the suckling period. 

6. Selye, H. : Krankheitsforschung 7:289, 1929; Aled. Klin. 24:1197, 1928. 

7. Camel, IM. : Boll. d. Soc. ital. di biol. sper. 5:738, 1930. Schocnholz, L. ; 
Klin. Wchnschr. 8:1257, 1929. 

8. Schmidtmann, M.; Virchows Arch. f. path. Anat. 280:1, 1931. 

9. Selj-e, H. : Klin. Wchnschr. 7:1891, 1928. Phillips, R. A., and Robertson, 
D. F. : Proc. Soc. Exper. Biol. &: ^led. 26:639, 1929. Corson, W. C. ; Irwin, 
G. F., and Phillips, R. A.: ibid. 27:488, 1930. Phillips, R. A.; Robertson, D. F. ; 
Corson, W. C., and Irwin, G. F. ; Ann. Int. Med. 4:1134, 1931. Braugher: 
Northwest ^led. 29:38, 1930. Ohshima, Shiro: Mitt. d. med. Gesellsch. zu 
Tokio 43:115, 1929. 

10. Taylor, N. B. ; Weld, C. B.; Branion, H. D., and Kay, H. D. : Canad. M. 
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EXPERUiIENTS 

Litters of 10 day old rats were used for these experiments. Half 
of the young rats were treated with parathormone/^ and the others 
were retained as controls. Parathormone was administered intraperi- 
toneally, 5 units for each rat daily for three days. The dose was then 
increased to 10 units daily. The little rats, weighing about 15 Gm. each, 
tolerated this high dosage relati^'cly rvell. On the other hand, adult rats 
given 10 units daily for each 15 Gm. of body weight died within a few 
days, showing general metastatic calcification. The growth of the young 
rats treated with parathormone was arrested. About the sixth da}^ of 



Fig. 1. — Arrows show points of bending. 

the administration of parathormone, a marked deformation of the skele- 
ton became apparent. The diaphyses of the long tubular bones were 
straight ; in the epiphyseal region, however, severe bowing was readily 
observable. Further treatment resulted in aggravation of these symp- 
toms. The condition produced is illustrated in figure 1. 

At autopsy, the bones of these animals were soft and easily cut with 
a scalpel. The process of ossification of the cartilaginously preformed 
bones was retarded. While the epiplwses of the normal litter mates were 
normally ossified almost throughout the whole extent, the ossification 
centers in the animals treated with parathormone were represented by 

11. The parathormone used in these experiments was provided b}"^ Eli Lillj^ & 
Company. 
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only a small area of bone tissue in the center of the cartilaginous epi- 
physes. The cartilage of the epiphyseal junction was irregular. Shaft- 
ward of this cartilage, a red hyperemic line could be seen, and under 
this a zone of rather dense but soft tissue was visible. It was in this 
zone that the bending of the bones occurred. The marrow was usually 
red, but in two cases a pale 3^ellow marrow was found. The calvaria 
was so thin that only a transparent soft membrane was present. Metas- 
tatic calcification in soft tissues occurred only to a limited extent. 

Histologically (see figs. 2 and 3 ), only sections not decalcified were 
examined. In these, the broad and irregular epiph3’-seal cartilage was 
of a pale color in its ground substance. In the zone of provisional 
calcification, no deposition of calcium, could be found in the ground 
substance in contrast to the findings in the untreated litter mates. There 
was marked hyperemia in the zone of primar3'^ marrow formation cor- 
responding to the red line that was seen macroscopicalh^ Below this 
line, practicall3'' the whole bone consisted of distinct^' eosinophilic osteoid 
tissue. The formation of soft osteoid tissue to so large an extent in this 
zone seems also to be responsible for the fact that the bones invariably 
became bent in the region of the epiph3'seal junction. The cortex of the 
bones was thin, and at the point of bending the periosteum invaded the 
marrow cavity, and there developed a fibrous marrow. In the other 
parts, however, the bone marrow was chiefl3'^ of the 13'mphoid t3fpe. 

These findings are especiall3'- interesting in connection with the work 
of Lang and others who, in opposition to Christeller and others,^® 
expressed the belief that osteitis fibrosa is only a secondar3’' process, 
which ma3'' occur whenever the bone is so decalcified that the circulation 
within the bone marrow is subjected to alterations in consequence of 
mechanical injuries. The3" also found a close relationship between 
rickets, osteomalacia and osteitis fibrosa and called attention to the fact 
that fibrous metaplasia of the marrow occurs also in man3'' cases of 
human rickets and osteomalacia. In our experiments, the effect of 
mechanical influences in the production of fibrous marrow was clearly 
demonstrated, as the fibrous metaplasia alwa3''s occurred in those areas 
subjected most to mechanical strain (sites of bending). 

The striking changes that are apparent at the epiphyseal junctions as 
a result of large doses of parathormone, namely, the broad, irregular 
cartilage, the lack of a deposition of calcium in the zone of provisional 

12. Lang, F. J. : Klin. Wchnschr. 5:228, 1926; Virchows Arch. f. path. Anat. 
257:594, 1925: Beitr. z. path. Anat. u. z. allg. Path. 87:143, 1931. Lang, F. J.. 
and Hanpl, K. : Virchows Arch. f. path. Anat. 262:383, 1926. 

13. Christeller, E. : Verhandl. d. deutsch. path. Gesellsch. 21:7, 1926. Schmorl, 
G. : Klin. Wchnschr. 5:496, 1926. Stenholm, T. : Pathologisch-anatomische 
Studien hber die Osteodystrophia Fibrosa, Upsala, 1926. 




Fig. 2. — Normal epiphysis of the control animal : 
cartilage ; B, normal bone tissue. 


A, narrow, regular junction 



Fig. 3. — Epiphysis of a parathormone-treated litter mate of the animal repre- 
sented in figure 2. A, enlarged, irregular junction cartilage without any trace of 
a deposition of calcium in the zone of provisional calcification; B, osteoid bone 
tissue ; C, fibrous marrow. 
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calcification and the formation of excess osteoid, especially in the region 
of the cartilage junctions, lead one to view these changes as suggestive 
of those seen in severe forms of rickets. 

Although these changes following the administration of parathor- 
mone are suggestive of rickets produced by dietary means, no conclusion 
as to whether or not the two lesions can be considered identical is 
possible until further experimental and histologic work now under way 
is completed. 

SUMMARY 

Young rats are more resistant to an overdosage of parathyroid 
extract than adult rats. Even when fatal doses of parathormone are 
administered to lactating rats, extensive metastatic calcification does not 
occur, as is invariably the rule in adults. 

On the other hand, the bony system of young rats is readily and 
seriously damaged by large doses of parathormone, and the changes so 
produced are most striking in the region of the epiphyseal junctions in 
the so-called growth zones. There the changes are suggestive of severe 
rickets. 

The fibrous metaplasia of the bone marrow occurs almost exclusively 
in those areas where severe mechanical strain exists (points of bending 
of the bones). This corroborates the theory that osteitis fibrosa is not 
a primary disease of the bone, a pathologic entity, but a secondary effect 
of mechanical injury to the circulation within the weakened bone, quite 
independent of the cause of this weakening. Therefore it would appear 
to be incorrect to consider osteitis fibrosa simply as a specific effect of 
hyperparathyroidism. The occurrence of osteitis fibrosa in the course of 
experimental scurvy likewise substantiates this view. 

The theory that viosterol acts through the medium of the parathyroid 
glands is not confirmed by these experiments, as the disease produced by 
hyperparathyroidism in young rats described in this paper, markedly 
differs from that produced under the same conditions by the so-called 
“h3q)ervitaminosis D.” 


14. Bauer, W. : Bcitr. z. path. Anat. u. z. allg. Path. 87:23, 1931. 



EXPERIMENTAL PRODUCTION OF GALLSTONES 

WITH A REVIEW OF THE LITERATURE 

CORNELIUS A. HOSPERS, Ph.D. 

CHICAGO 

The origin of biliary concretions is still a disputed question. One 
avenue of information lies in the experimental production of calculi, 
and numerous attempts have been made to produce them. i 

Blachstein’^ (1891) injected B. coli and B. typhosus intravenously 
into rabbits, and found that those living from eight to one hundred 
and nine days “usually” contained in the gallbladder opaque yellowish 
particles consisting of epithelial cells, leukocytes, amorphous masses of 
bile pigment and clumps of bacteria. He could detect no differences 
between the effects of B. coli and those of B. typhosus. Welch - could not 
find these particles in the gallbladder of a rabbit tour months after 
injection of B. typhosus. 

Marcantonio ® reported that he infected a dog’s gallbladder, but 
found no formation of calculus after six months. Injection of lactic 
acid into the gallbladder of a dog gave negative results. He succeeded 
in producing a kind of gallstone, however, by deposition of pigment 
calcium on a foreign body placed in the gallbladder of a dog. This 
deposit contained no cholesterol. 

Gilbert and Dominici * produced cholec 3 'Stitis in a rabbit by intra- 
vesical injection of B. typhosus and found a small concretion in the 
gallbladder. 

Mayer ^ placed pieces of ivory, cla}'' balls and bits of agar in the 
gallbladders of dogs. After one year, the agar had disappeared, but 
the solid bodies in some cases had been covered with a thin layer of 
green-brown or black-green substance, which was pigment calcium and 
was devoid of cholesterol. 

Labes ® introduced into the gallbladders of dogs irritating, infective, 
alkaline and acid substances. Of these, the small or soft bodies were 

From the Department of Pathology of the University of Chicago. 
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expelled, while the larger or harder ones remained in the gallbladder 
but never became incrusted. Gallstones placed in the viscus dissolved 
and ultimately disappeared. 

Gilbert' found a stone in the gallbladder of a dog previously 
inoculated with B. coli-communis. 

Mignot® was unable to produce stones in the gallbladders of dogs 
and guinea-pigs by the introduction of foreign bodies. Injection of 
attenuated strains of B. coli resulted in three small biliary calculi in 
one guinea-pig. He also tamponed the gallbladder of a dog, in the 
presence of colon bacilli, for one month, after which the tampon was 
removed. Fourteen months later, the viscus contained from seven to 
eight facetted stones. These he called cholesterol stones without report- 
ing any analysis. 

Richardson® injected agglutinated cultures of B. typhosus into 
the gallbladder of a rabbit and succeeded in producing a firm, brown 
calculus. No analysis of the stone was reported. The same use of 
an ordinary bouillon culture of B. typhosus in another rabbit failed 
to produce a concretion. 

Cushing produced stones in a similar manner, except that he 
added another factor, intentionally traumatizing the gallbladder by 
firmly squeezing it between the fingers for some time after the inocula- 
tion. He also produced stones up to 3 mm. in diameter by injecting 
B. typhosus into the ear vein of a rabbit accompanied by trauma to 
the gallbladder. According to Cushing, these stones rvere composed 
chiefly of bile pigments combined with calcium. Some of them were 
coated with cholesterol. 

Miyake, working with dogs, was unable to produce stones b}'’ infect- 
tion of the gallbladder with B. coli. by tying of the cystic duct or by intro- 
duction of foreign bodies into the gallbladder, although the last method 
resulted in incrustation of the glass pearls or particles of granite with 
bile pigment. The introduction of foreign bodies into the gallbladder 
along with infection of the organ gave this same incrustation. Ligating 
the cystic duct in the pi-esence of an infection with B. coli, in a dog, 
resulted in the formation of two facetted stones after nine months. 
Foreign bodies in the gallbladder plus infection of it, with ligation 
of the cystic duct, led to the formation of small stones of calcium, 
cholesterol and pigment in two dogs. One year after infecting the 
gallbladder of a rabbit with B. coli and narrowing the cystic duct by 

7. Gilbert, A. : Arch. gen. de nied. 2:257, 1898. 

8. Mignot, R. ; Arch. gen. de nied. 2:129. 1898; Rechercbes e.xperimentales 
et anatomiques sur les cbolecystites, These, Paris, 1896. 

9. Richardson. IM. W.; J. Boston Soc. M. Sc. 3:79, 1898-1899. 

10. Cushing, H. ; Bull. Johns Hopkins Hosp. 10:166, 1899. 

11. iliyake. H. ; Mitt. a. d. grenzgcb. d. Med. u. Chir. 6:479, 1900. 
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placing a piece of gauze under it, Miyake found in the gallbladder a 
stone which he reported to be rich in cholesterol and containing pig- 
ment and much calcium. 

Italia reported the production of concretions by intravesical injec- 
tion of attenuated cultures of B. typhosus and B. coli into the gall- 
bladders of both dogs and rabbits. The calculi resembled human stones 
on both gross and microscopic examination, and chemically were shown 
to contain all the elements found in human stones. 

Carmichael inserted a pebble into the gallbladder of a dog and 
three weeks later injected B. typhosus into the organ. After a month, 
he found a crystalline deposit of calcium carbonate on the pebble. 
Glass beads left in the gallbladders of rabbits for four and one-half 
months were covered by hard, sterile masses composed chiefly of car- 
bonate of lime, protein material and bile pigments. A piece of pith, 
however, unaccompanied by infection, produced no change. Pith 
infected with either B. coli or B. typhosus became surrounded by a 
curdy mass of carbonates and protein material. None of these foreign 
body coatings contained cholesterol. 

Klinkert repeated Cushing’s experiments, injecting avirulent 
typhoid bacilli into the ear vein of the rabbit. In three of nine rabbits 
gallstones developed composed of organic substance and pigment cal- 
cium without cholesterol. 

Chalatow fed cholesterol to rabbits in daily doses of from 0.2 
to 1.5 Gm. in from 3 to 25 cc. of sunflower seed oil, for from ten 
to one hundred and forty-two days. Five of the eight fed showed no 
evidence of formation of stones. The gallbladder of one rabbit con- 
tained some sand of crystalline cholesterol after twenty-six days. 
Another, after eighty-one days, contained considerably more of this 
sand. In a third, which lived one hundred and forty-two days, he found 
this same sand and a “large” cr 3 '^stalline concretion resembling a human 
cholesterol calculus, but without analysis. 

Aoyama tied the cystic duct in fourteen rabbits and in three guinea- 
pigs. Fie discovered cholesterol concretions in all but six animals. 
Eight rabbits and three guinea-pigs received four injections of 0.3 
Gm. of cholesterol or cholesterol esters in 1 cc. of ether, subcutaneously 
eA^ery other day. The cystic duct was then ligated. Cholesterol con- 
cretions were found in all the animals. Feeding of cholesterol by 
stomach tube daily for from eight to ten days in four rabbits also 
produced cholesterol stones. The character of the stones was estab- 

12. Italia, F. E.; Policlinico, 1901; cited, Zentralbl. f. Chir. 28:693, 1901. 

13. Carmichael, E. S.; J. Path. & Pact. 8:453, 1903. 

14. Klinkert, D.: Berk klin. Wchnschr. 48:335, 1911. 

15. Chalatow, S. S.: Beitr. z. path. Anat. u, z. allg. Path. 57:85, 1913. 

16. Aoyama, T.; Deutsche Ztschr. f. Chir. 132:234, 1914. 
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lished by the crystalline structure, by the solubility in chloroform with 
reprecipitation in the form of cholesterol crystals, and by the positive 
color reactions for cholesterol in a chloroform solution of. the stones. 

Rosenow reported that dogs and rabbits surviving for a long 
time intravenous injection of streptococci isolated from the gallbladders 
of'patients with cholecystitis not infrequently showed beginning forma- 
tion of gallstones. He reported later that of eighty animals so treated, 
six rabbits and three dogs showed definite formation of minute black 
gallstones, with cholecystitis found constantly. No further description 
of these stones was given. 

Greig found that of eighteen rabbits dying after a long course 
of intravenous injections of cholera vibrios, nine showed gallstones 
that, he said, on examination were found to be made up of cholesterol. 

Emmerich and Wagner-® exposed the gallbladders of rabbits and 
injected 0.5 cc. of a twent3'--four hour culture of typhoid bacilli in sodium 
chloride solution from two to three weeks after immunizing the animals 
with three doses of typhoid serum. Their animals lived from one 
hundred to three hundred and forty-one days after operation. 
Cholecystitis resulted in almost eA^ery case, and calculi, measuring from 
pinhead size to. 0.5 cm. in diameter, were found in five of sixteen 
rabbits. These concretions Avei'e considered to be of organic material 
only, since they burned without residue, showed only a slight 
cholesterol reaction and gave no pigment reaction. 

Dewey-’- injected emulsions of cholesterol intraperitoneally and 
intravenously into rabbits. One animal receiving 10 cc. of a 2 per cent 
emulsion intraperitoneall}" three times a week for forty injections showed 
no formation of a stone, Avhile another under the same treatment for 
fift 3 '--tAvo injections showed a few small concretions in the gallbladder. 
A third recewed the same injections daily for fift 3 ''-eight injections. 
The gallbladder was filled with small and larger stones. Two rabbits 
receiving from 5 to 10 cc. of a 1 per cent emulsion, in one case three 
times a Aveek for sixteen doses and in the other case daily for thirty 
doses, shoAved no formation of stones. The combination of thirteen 
dail3' intravenous injections Avith ten daily intraperitoneal injections 
resulted in the fonnation of numerous small concretions. Tavo rabbits 
recewed a feAV intraA^enous injections folloAved b3'^ a long resting period 
and then received a feAv intraperitoneal injections. The gallbladder of 
one Avas negatiA^e for stones, Avhile that of the other contained numerous 

17. RosenoAv, E. C: J. A. AI. A. 63:1835, 1914. 

18. RosenoAv, E. C: J. Infect. Dis. 19:527, 1916. 

19. Greig, E. D. W.: Indian J. M. Research 3:259 and 397, 1915-1916. 

20. Emmerich, and Wagner, G. ; Centralbl. f. allg. Path. u. path. Anat. 27:433, 
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21. Dewey, K.: Arch. Int. Med. 17:757, 1916. 
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small concretions. The gallstones were irregular, brittle, not facetted 
and black. Sections of them examined microscopically showed them 
to be made up of a framework of disintegrated cells held together by 
pigment and calcareous substances, forming parallel trabeculae. Chem- 
ical examination was not reported. 

Venerna’- made typhoid carriers of rabbits by injecting into the 
gallbladder one-half loop of a twenty-four hour typhoid agar culture 
in 0.5 cc. of physiologic solution of sodium chloride. In one animal, 
he found a soft, bright yellow concretion from 3 to 4 mm. in diameter, 
which was not analyzed. 

Sotti and Torri reported that in 1913 they found sterile concretions 
of definite morphology in the gallbladders of rabbits after splenectomy 
and ligation of the ductus choledochus. The chemical structure of the 
stones was not reported. 

Iwanaga repeated Aoyama’s work. Ligation of the cystic duct, 
with or without feeding of cholesterol, caused the formation of an 
amorphous mass in the gallbladder not similar to a gallstone. Subcu- 
taneous injections of cholesterol had no influence on the cholesterol 
content of the bile and did not cause the formation of these amorphous 
structures. 

Meyer and his co-workers,-® by intravenous and cystic injection 
of typhoid bacilli, made rabbits chronic carriers. In the gallbladders 
of the animals that survived for from one hundred to eight hundred and 
sixteen days were found, invariably, yellowish-green biliary concre- 
tions or blackish calculi, consisting of lime salts with traces of bile 
pigment and organic material, but with no cholesterol. No calculi were 
found in the gallbladders of the rabbits living less than thirt}^ days, 
but they were found in all animals surviving the infection one hundred 
days or longer. 

Badile infected the gallbladders of dogs with B. coli and B. 
typhosus after narrowing the ductus choledochus in each with a liga- 
ture. Cholecystitis resulted, but there was no evidence of formation 
of stones. Narrowing the duct and placing gauze or silk thread in 
the gallbladder caused only slight precipitation on the foreign body. 
When a fine cholesterol emulsion rvas introduced into the dogs’ gall- 
bladders after the duct in each had been narrowed, small cholesterol 

22. Venema, T. A.: Berl. klin. Wchnschr. 54:815, 1917. 

23. Sotti, G., and Torri, O.; Pathologica 12:369, 390 and 423, 1920. 

24. Iwanaga, H., cited in Centralbl. f. allg. Path. u. path. Anat. 33:191, 1922. 

25. Meyer, K. F.; Neilson, N. M., and Feuisier, M. L.: J. Infect. Dis. 28:456 
and 510, 1921. 

26. Badile, L. : Pathologica 15:307, 1923. 
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concretions formed. 'J'hese stones were fraj^ile and }^avc positive reac- 
tions for l)ile pij^ment and cholesterol. IVIicroscoi)ically, they showed 
an amorphous structure inclosing' cholesterol granules. 

Rotis et al."" discovered' incidentally that small calcium carbonate 
and calcium bilirubinate stones were formed along the glass and rubber 
tubings after intubating the gallbladders of dogs for the collection of 
bile under sterile conditions. 

Agrifoglio"” loosely ligated the common bile duct in dogs, and then 
injected colon and tyjdioid bacilli intravenously or into the gallbladder. 
Concretions formed only in those animals in which attenuated typhoid 
bacilli had hcen injected directly into the gallbladder. 

Engel and Cserna repeated .some of Dewey’s experiments. They 
iiijected a 2 i^er cent emulsion of cholesterol daily into the ])eritoneal 
cavities of .seven rabbits for from four to ten months but were unable 
to ])roduce gallstones in any case. 

Fujimaki observed that in rats fed for a long time on a diet 
deficient in vitamin A there developed, in scqtience, bladder, renal and 
bile duct calculi, d'he biliary calculi consisted mainly of cholesterol 
<'md pigment. Neither lack of vitamin B nor restriction of the protein 
seemed to be concerned in such formation of stones. 

Stern'" fotiiid no cholesterol coagulation in the gallbladders of 
rabbits after ten daily intravenous injections of cbolesterol. 

]-lan.sen"- fed ei{>ht rabbits cholesterol in oil in doses of from 0.5 to 
1 Gm. daily for from five to .seventy-seven days. Jn four, cholesterol 
crystals of microscopic size developed in the gallbladder. One, fed 
0.5 Gm. for twelve days, showed three ]finpoint-sizcd pearls of choles- 
terol. A rabbit that received 10 cc. of a 1 ])cr cent emulsion of 
cholesterol intraiieritoneally once d.aily for sixty days also showed the 
cholesterol crystals. Another rabbit that received this same solution 
subcutaneously, inlra])eritoneally and intravenously once daily for sixty- 
six days showed clumps of cholesterol in the gallbladder. The injection 
of this solution intrai)eritoneally daily for fifty-six days into a rabbit, 
which then received cholesterol by stomach tube for eighteen days, 
resulted in the formation of many jugment kernels and cholesterol 
crystals in the gallbladder. By narrowing tbe cystic duct of the gall- 
bladder with a ligature in otherwi.se normal rabbits, Ifanscn produced 
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pigment stones without cholesterol content. This same procedure in 
hypocholesteremic rabbits, however, resulted in almost constant pro- 
duction of cholesterol crystal concretions. 

Whitaker®^ reported soft masses in the gallbladders of four of 
sixteen cats after cutting and dilating the sphincter of the common bile 
duct. 

Gopher and Illingworth repeated Whitaker’s experiment on 
eighteen cats, but were unable to confirm his results. They also com- 
bined this procedure with the introduction of B. coli, staphylococci and 
streptococci in the gallbladders of cats, but found no cystitis or lithiasis 
even after several weeks. The same infection in dogs together with 
ligation of the common duct below the middle hepatic duct gave the 
same result. Cutting the sphincter in cats together with the introduction 
of many kinds of foreign bodies into the gallbladder, and in some 
cases with infection of the viscus, gave negative results. Nor could 
they produce stones b}'^ cauterization of either the mucosa or the serosa 
of the gallbladder with phenol after cutting the sphincter in cats. 

Wilkie,^® as did Rosenow, injected streptococci isolated from human 
gallbladders into the lumen of the gallbladder, into the wall of the 
gallbladder and intravenously in rabbits. The intravesical method gave 
negative results. The intramural method after three months produced 
an inflamed gallbladder, which contained pinhead-sized stones com- 
posed of large amounts of cholesterol but no calcium. The intravenous 
method was fruitless until, by repeated injections, chronic cholecystitis 
was produced^ occasionally accompanied by the formation of cholesterol 
stones without trace of calcium. Injecting the streptococci intramurally 
with the cystic duct ligated produced stones in some cases. These 
stones contained a large amount of calcium as well as cholesterol. 
Repeated intravenous injection of the organisms with the cystic duct 
ligated resulted in the formation of stones composed mostly of calcium 
with but relatively little cholesterol. 

Whitaker stated that chemical examination of the masses that he 
produced in 192/ revealed them to be largely blood clots. He then 
reported masses resembling stones found in seven of nine cats, which 
he had produced by inducing stasis and hyperconcentration of bile 
through fasting and dehydration for from five to fifteen days while 
the animals were kept sleeping peacefull}'’ under barbital anesthesia. 

33. Whitaker, L. R.; J. A. M. A. 88:1542, 1927. 

34. Gopher, G. H., and Illingworth, C. F. W.; Surg., Gynec. & Obst. 46:658, 
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35. Wilkie, A. L.: Brit. J. Surg. 15:450, 1928. 

36. Whitaker, L. R.: Surg., Gynec. & Obst. 48:396, 1929. 



HOSPERS— GALLSTONES 


73 


The stones consisted of numerous particles ranging in diameter from 
that of a grain of dust up to 1 to 2 mm. and varying in consistency 
from semisolid to solid. No chemical analysis was reported. 

Illingworth,®" studying the “strawberry” gallbladder, reported the 
production of a large, semisolid concretion in the gallbladder of a 
single rabbit by feeding 0.2 Gm. of cholesterol daily for thirteen weeks 
and making an intramural injection of streptococci one week after the 
beginning of tbe feeding. No analysis or further description of the 
stone was reported. ■ 

Usuki fed young rabbits a diet deficient in the fat-soluble vitamins 
for periods of from thirty-five to one hundred and seven days. Of 
the fort 3 '^-three animals used, four developed numerous minute (millet 
seed) concretions. 

Westphal and Gleichmann narrowed the cystic duct in dogs for 
varying periods of time and combined this stasis with feeding of 
cholesterol and also with injections of animal charcoal and sodium chlo- 
ride into the gallbladder. They succeeded in producing bilirubin con- 
cretions, usually of pinhead size, but in one case measuring up to 1 
cm. in diameter. Microscopic examination of the bile from some of 
the animals fed cholesterol showed globules, presumably of cholesterol, 
radiating about the surface of minute pigment concretions. No choles- 
terol stones were found. 

In summary, we find that, in the main, five methods have been used 
to produce calculi : introduction of foreign bodies into the gallbladder, 
production of stasis in the gallbladder, infection of tbe organ, induction 
of hypercholesteremia and production of a deficiency of vitamins. The 
use of foreign bodies er'^en when combined with infection has resulted 
onh^ in a coating of the bodies with a layer of pigment, and that only 
occasionally. Stasis in the gallbladder alone has given no results, 
except in one instance (Hansen) in which a pigment stone, without 
cholesterol content, was formed. Infection, alone and with stasis, has 
resulted in the formation of stones on many occasions. Often these 
stones were described as cholesterol stones, but in those instances in 
which analyses were made, the concretions were found to be either 
pigment stones, with or without calcium carbonate, or organic material 
consisting chiefly of tissue debris Avithout appreciable cholesterol con- 
tent. Cholesterol stones have been reported in a few instances in 
hypercholesteremic animals, and the character of the stones has been 
substantiated by analysis. Yet the animals in which positive results 

37. Illingworth, C. F. W.: Brit. J, Surg. 17:203, 1929. 
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-were shown numbered but a few of those used in each series, and other 
investigators have failed to confirm the results. Hypercholesteremia 
combined with stasis in the gallbladder has given no better success. 
A few workers have reported finding minute cholesterol stones in 
vitamin-deficient animals. Too little information is available at this 
time to come to any conclusion concerning the application of these 
findings. Strangely, the combination of infection and hypercholes- 

Data of Experiments 



Length of Time 
Given 2 Injec- 
tions of Choles- 

Length of Time 
Survived 
Injections of 



;abbit terol Weekly 

Typhoid Bacilli 

Cholecystitis 

Gallbladder Content 

1 

G wks. 

(Xo injection) 

0 

Xormal 

o 

7 vks. 

(Xo injection) 

0 

Xormal 

3 

2 mos. 

(Xo injection) 

0 

Xormal 

4 

2 mos. 

(Xo injection) 

0 

Xumerous hard pigment stones 
up to 1 mm. in diameter 

5 

2 mos. 

(Xo injection) 

0 

Cholesterol crystals in the bile 

6 

4 mos. 

(Xo injection) 

0 

Many minute pigment granules 

t 

5 mos. 

(Xo injection) 

0 

Xormal 

S 

(Xo cholesterol given) 

5 mos. 

Definite 

Plug of cellular debris 

9 

(Xo cholesterol given) 

16 mos. 

Very definite 

Lumen obliterated 

10 

3 mos. 

12 mos. 

0 

Xormal 

11 

3 mos. 

12 mos. 

0 

Xormal 

12 

5 mos. 

5 mos. 

0 

Clear bile containing numerous 
minute, hard pigment 
granules 

10 

3 mos. 

1 mo. 

Definite 

Cheesy, organic debris 

14 

4 mos. 

3 mos. 

Very definite 

Organic debris and many hard 
pigment granules (2x1 mm.) 

13 

6 mos. 

3 mos. 

Slight 

Cellular debris and microscopic 
hard pigment granules 

1C 

5 mos. 

7 mos. 

Slight 

Soft pigment clumps in bile 

17 

9 mos. 

10 mos. 

.Slight 

Many soft pigment clumps up 
to 1 mm. in diameter 

IS 

2 mos. 

2 mos. 

Slight 

Organic debris, small pigment 
granules, microscopic choles- 
terol crystals 

19 

e mos. 

11 mos. 

Slight 

Clumps of soft organic debris 
and cholesterol crystals in 
bile 

20 

5 mos. 

o mos. 

Definite 

Cellular debris and very numer- 
ous cholesterol crystals 

21 

6 mos. 

10 mos. 

Very definite 

Heavy precipitate of choles- 
terol with S pigment clumps 


up to 3.5 mm. in diameter 


teremia has not been extensively tried. Illingworth found his concre- 
tion incidentally. The experimental work that I shall now describe 
^-Oncerns an attempt to produce cholesterol gallstones in rabbits by a 
combination of these two factors, continued high blood cholesterol plus 
infection of the gallbladder. 

METHOD 

A 1 per cent watery emulsion of cholesterol was made according to the method 
described by Dewey.-i Healthy rabbits each received 10 cc. of this emulsion intra- 
pentoneally twice a week for varjdng periods up to nine months. The blood 
cholesterol changes were followed, and after the animals had become hypercholes- 
teremic, the abdomen of each was opened. 1 cc. of bile was aspirated from the 
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gallbladder, and about 1 cc. of a suspension of a twenty-four hour growth of 
typhoid bacilli was injected into the viscus. To prevent leakage into the peri- 
toneal cavity, the needle was inserted into a tip of the liver, through the thin 
mesentery of the gallbladder, and thence through the wall of the gallbladder. The 
bile was aspirated, and the organism.s injected through the same needle without 
removing it between the operations, so that only a single puncture was made. The 
abdomen was closed, and after two weeks’ rest, the injections of cholesterol were 
continued. The typhoid infection was produced from two to ten weeks after the 
injections of cholesterol were started, and these injections were continued for from 
five to thirty-two weeks after the infection. A few of the animals were killed. 
Some of them died from peritonitis resulting from the intraperitoneal injections. 
Those surviving the injections were left undisturbed to die of natural causes. 
These died from one to eight months after cessation of the injections. 

OBSERVATION'S 

Of the seven rabbits receiving injections of cholesterol only, four 
.showed no biliary changes. Only one showed any cholesterol change 
in the gallbladder, and that was in the form of fine cholesterol crystals 
in the bile. Strangely, the bile of two rabbits contained black concre- 
tions, in one case of pinhead size, in the other mea.suring up to 1 ram. 
in diameter. These granules were irregular in outline and very hard. 
They contained no cholesterol, but were composed of calcium bili- 
rubinate. The wall of the gallbladder was normal in all seven rabbits. 

Both of the rabbits (S and 9) receiving only the intravesical injec- 
tion of typhoid bacilli showed marked chronic cholecystitis. The wall 
of the gallbladder was white, opaque and very thick. In the rabbit 
living five months after infection, the lumen of the viscus contained 
a plug of white, cellular debris and no bile. The gallbladder of the 
rabbit killed after sixteen months had a wall measuring 1 mm. in 
thickness, and the lumen was almost entirely obliterated. 

Of the twelve rabbits receiving both the cholesterol and the typhoid 
injections, three showed a normal wall of the gallbladder with no 
evidence of infection. The bile was also normal in two of these, but 
in the third it showed pigment granules similar to those seen in the first 
group of animals. The other ten showed cholecystitis of varying 
degrees of intensity. In five there was .slight thickening of the wall 
with a moderate degree of lymphocytic infiltration into the wall, as 
described in typhoid carriers ("Mallory In two, this process was 
more severe, and there was some hypertrophy with fibrosis of the wall. 
The other two showed a very thick wall, composed largely of dense 
fibrous tissue. All of these ten .showed changes in the bile. The bile in 
each case contained the organic debris seen in the rabbits receiving 

40. Mallory, T. B., and Law.son, G. M.: Am. J. Path. 7:71, 19.M. 
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The gallbladder of rabbit 21. The rabbit received biweekly intraperitoneal 
injections of cholesterol for two months, followed by an intravesical inj’ection of 
B. typhosus and a continuance of the injections of cholesterol for another four 
months. The animal was killed seven months later. Note the tremendously thick- 
ened wall of the gallbladder, the ten pigment concretions in the bile (one lies in 
the cystic duct, but does not occlude it) and the innumerable flecks of cholesterol 
pre=ent both in the bile and in the mucosa of the gallbladder. 
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only the typhoid hacilli.. The gallbladders of two of them also con- 
tained the hard pigment granules seen in the first group of rabbits 
receiving only the cholesterol. Six of the rabbits, however, showed 
further changes in the bile: In four, soft, brown clumps were found 
that did not resemble the small, hard, black granules of pigment, and 
at first these were thought to be masses of cholesterol. On analysis, 
however, the masses were shown to contain only traces of cholesterol 
and consisted largely of calcium bilirubinate. In two of these rabbits 
there were also found in the bile large numbers of cholesterol crystals. 
Two other rabbits showed these crystals, but not the clumps of pigment. 
Rabbit 21 showed the condition illustrated in the accompanying photo- 
graph. The wall of the gallbladder was markedly thickened; the bile 
was filled with large flakes of yellowish cholesterol and contained ten 
soft concretions, the largest measuring irregularly 3.5 mm. in diaiueter. 
One of the smaller stones can be seen in the beginning of the cystic 
duct, where it was found lying loosely without occluding the duct. The 
bile was filled with precipitated cholesterol ; yet an alcohol-ether extrac- 
tion of the concretions showed only a trace of cholesterol on precipita- 
tion with digitonin. 

COMMENT 

Why two of seven hypercholesteremic rabbits should show pigment 
concretions in their gallbladders is unexplained. Hansen described 
similar findings. The literature contains no reference to spontaneous 
gallstones in rabbits. Only one of the seven showed cholesterol crystals 
in the bile. Of the ten hypercholesteremic rabbits with infected gall- 
bladders, four showed cholesterol crystals in the bile, and two of these 
and two others showed changes in bile pigment not seen in the rabbits 
with noninfected gallbladders. 

Although the method used failed to produce the desired result, 
cholesterol gallstones, yet it did result in precipitating out of the bile 
the elements making up gallstones. Many authors believe that choles- 
terol stones form by accumulation of precipitated cholesterol on bile 
pigment nuclei. Others feel that organic debris is the nidus. Four of 
the infected rabbits showed precipitation of cholesterol in the bile, six 
of them showed pigment nuclei, and all of them showed cellular debris 
in the bile. Pigment stones had formed, but no great quantity of 
cholesterol was adherent to the surfaces in the two cases in which 
both elements were present; nor had the cholesterol coated the cellular 
debris in the four cases in which the crystals and debris existed together. 
Whether some additional factor is necessary to lead to accumulation 
of the cholesterol on the nidus, or whether it is merely a question of 
greater time required for the growth of the stone, demands further 
investigation. 
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SUMMARY 

A combination of hypercholesteremia, induced by intraperitoneal 
injections of a water}^ emulsion of cholesterol, and infection of the gall- 
bladder, produced by direct cystic injection of B. typhosus, failed to 
lead to the formation of cholesterol gallstones in rabbits. Pigment 
calculi were formed in many of the gallbladders, and in some of the 
rabbits cholesterol crystals were found in the bile. In no instance, how- 
ever, had any appreciable , quantity of the cholesterol been incorporated 
in or incrusted on the pigment stones. 

The numerous methods used in attempts to produce gallstones 
experimentally are given in a review of the literature. Foreign bodies 
in the gallbladder have frequently become coated with pigment. Stasis 
alone has been unsuccessful, but when combined with infection has, on 
occasion, led to the formation of pigment stones often combined with 
carbonates. Cholesterol stones have been found in hypercholesteremic 
animals in a few instances, but these results have failed of confirmation. 
Recently, minute cholesterol stones have been reported in a few vitamin- 
deficient animals. \’arious combinations of the methods named have 
given no better results. No method has been found that will produce 
gallstones, especially of the cholesterol type, with any degree of certainty. 
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Until recently knowledge of the role of the parathyroid glands in 
health and disease was based almost exclusively on animal experimen- 
tation. Such experimentation was stimulated primaril)- by the 
experiences of surgeons in cases of “total” thyroidectomy, such as the 
observance of the frequent occurrence of symptoms of tetany following 
this operation. In view of the proximity and the close histologic 
similarity of the parathyroid gland to the thyroid gland, no independent 
significance was attached to them until Gley ^ made his fundamental 
experiments. He was the first to show that in rabbits tetany ensued 
when the parathyroid glands were removed with the thyroid gland, 
but that tetany did not ensue when the parathyroid glands were left 
behind. Gley and a number of other observers, finding an enlargement 
of the parathyroid glands that had been left behind in a thyroidectomy, 
concluded that these enlarged glands compensated for the function of the 
removed thyroid gland. The conception of a compensatory role of the 
parathyroid glands was definitely refuted by the work of Vassale and 
Generali.- They found that removal of all parathyroid glands resulted in 
fatal tetany even when the entire thyroid gland was left behind. When, 
on the other hand, these investigators removed the entire thyroid gland, 
but spared one or several of the parathyroid glands, tetany did not 
develop in the animals. These experiments, corroborated by numerous 
additional observers, furnished proof of a causal relationship between 
removal of the parathyroid glands and tetany, and led to the establish- 
ment of the symptom complex of “tetania parathyreopriva.” 

From the Western Pennsjdvania Hospital Institute of Patholog}', Ralph R. 
Mellon, Director. 

1. Gley: Compt. rend. Soc. de biol., 1891, pp. 557, 567, 583 and 843. 

2. Vassale and Generali: Riv. di pat. nerv. 1:249, 1896; Arch. ital. di biol. 
25:459, 1896; 26:61, 1896. 
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In dogs, after parathyroidectomy, some of the earliest symptoms of 
an attack of tetany are loss of appetite and increasing restlessness. Later 
there appear fine fibrillary contractions of the temporal muscles, then 
of other muscles of the head and jaw. Recovery from such an attack 
is often followed by other and more severe attacks at progressively 
shorter intervals. Death is commonly produced by asphyxia resulting 
from spastic contraction of the larynx and the muscles of respiration 
(Dragstedt ®). 

Once the importance of parathyroid function had been demonstrated, 
the efforts of investigators centered for many years on the problem of 
the sequelae of parathyroidectomy. It soon became doubtful whether 
removal of the parathyroid glands was the sole and direct cause of 
tetany. When animals, subsequent to a partial parathyroidectomy, had 
recovered from the postoperative tetany, they were found to be in a 
state of latent tetany. A number of factors would, in such animals, 
elicit tetany. Among these factors, pregnancy was quite well estab- 
lished. Trauma, psychic trauma, exhaustion and infection were also 
found to play a role. Nutritional factors also are evidently of con- 
siderable importance. A diet rich in meat has, in the experience of 
several investigators, tended to aggravate postoperative tetany, Avhile 
a diet rich in milk has, in some experiments, served to arrest the fatal 
consequences of parathyroidectomy. It is apparent from such observa- 
tions that parathyroidectomy as such does not cause tetany, but increases 
the nervous irritability to such an extent that normally harmless factors 
elicit tetany in these animals. 

Following a nonfatal parathyroidectomy, chronic pathologic conse- 
quences ensue. Cachexia and psychic disturbances have been observed, 
and symptoms referable to a disturbance of the mineral metabolism 
have been the object of numerous investigations. The appearance of 
cataract and the shedding of the hair have been noted. 

RELATION TO CALCIUM AND PROTEIN METABOLISM 

Of outstanding importance have been observations on changes in 
the teeth following parathyroidectomy. Erdheim * first directed atten- 
tion to chronic sequelae of parathyroidectomy in rats when he found that 
in these animals the newly formed dentin of the gnawing teeth calcifies 
either too late and in a faulty way or not at all. In contrast to the 
physiologically regenerating gnawing-teeth, the other teeth, which were 
fully developed at the time of the parathyroidectomy, remained unaf- 

3. Dragstedt: Physiol. Rev. 7:499, 1927. 

4. Erdheim: Wien. klin. Wchnschr. 19:716 and 817, 1906. 
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fected. Erdheim’s observations were amplified and fully corroborated 
by Toyofuku.® It became apparent that the disturbance of calcium 
metabolism subsequent to removal of the parathyroid glands is not 
restricted to the dentin of growing teeth. Erdheim ® was able to show 
that in these animals, )'’Oung or adult, fractures of the bones heal by the 
slow formation of a callus that is remarkably poor in calcium salts. He 
compared these findings with those in human rickets and osteomalacia. 
Chemical anatyses of the bones of such animals were carried out by 
Ogawa,^ who found a decrease in calcium of the bones, particularly 
marked in cases in which tetany developed. A decrease in calcium 
subsequent to parathyroidectomy was further observed in the brain by 
MacCallum and Voegtlin ® and in the blood serum by MacCallum, 
Hastings and Murray,® and by many other investigators. On the other 
hand, an increase in the excretion of calcium through the urine of these 
animals could not be corroborated by Cooke. Although a number of 
investigators were unable to find a decrease in calcium in the serum 
and central nervous system of the animals operated on, these negative 
results do not refute the importance of the calcium metabolism among 
the sequelae of parathyroidectomy. 

From the researches of Loeb it is known that muscular irritability 
depends on the quantitative relation between calcium ions on the one 
hand and potassium and magnesium on the other. A relative decrease 
in the number of calcium ions leads to muscular spasms. When we 
consider that, according to Rona and Takahashi,^® only one fifth of the 
total calcium of the blood is present as calcium ions, it becomes clear 
that even in the absence of a decrease in the total serum calcium the 
number of calcium ions may be decreased. The significance of the 
calcium ion concentration of the blood was demonstrated b}'^ the experi- 
ments of MacCallum, Lambert and Vogel.^"* They removed the calcium 
ions from blood by dialysis. This blood then induced muscular spasms ; 
on addition of calcium, it lost its spastic effect. Using the frog’s heart 
as an indicator for the calcium ion concentration, Trendelenburg and 

5. To 3 ^ofiiku; Frankfurt. Ztschr. f. Path. 7:249, 1911. ' 

6. Erdheim; Frankfurt. Ztschr. f. Path. 7:175, 1911. 

7. Ogawa: Arch. f. exper. Path, u. Pharmakol. 109:83, 1925. 

8. MacCallum and Voegtlin: J. Exper. Med. 11:118, 1909; Bull. Johns Hep- 
kins Hosp. 19:91, 1908. 

9. Hastings and Murray: J. Biol. Chem. 46:233, 1921. 

10. Footnote deleted by the author. 

11. Cooke: J. Exper. Med. 21:45, 1910. 

12. Loeb: Am. J. Physiol. 3:327, 1900. 

13. Rona and Takahashi : Biochem. Ztschr. 31:336, 1911. 

14. klacCallum ; Lambert, and Vogel: J. Exper. Med. 20:149, 1914. 
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Goebel found a definite decrease in .the number of the calcium ions 
in the serum of cats subsequent to parathyroidectomy. 

The inference, then, that the removal of the parathyroid glands leads 
to a disturbance of the calcium metabolism appears justified. Whether 
this metabolic disturbance is directl}' or indirectly referable to the para- 
th3-roidectomy is still somewhat a matter of dispute. A decrease in the 
H-ion concentration in tetany was pointed out by Wilson, Stearns and 
Janney and others — an observation that may lead one to interpret the 
decreased calcium concentration of the blood after parathyroidectomy 
as due to “alkalosis” of the blood. A number of observers stress the 
importance of increased phosphorus content of the serum subsequent 
to removal of the parathyroid glands (Greenwald and others), since 
this increase in phosphorus would also in itself lead to a decrease in 
the calcium ion concentration. 

In the opinion of some workers, parathyroidectomy leads primarily 
to a disturbance of intermediate protein metabolism. The latter, in 
turn, through the resulting alkalosis, induces a decrease in the calcium 
ion concentration. This contention appears to be based principally on 
the following facts ; Koch 'found that following parathyroidectomy 
certain protein split products, the guanidines, appear in increased 
quantity in the urine. His observations were corroborated by those of 
Paton and Findlay and others. As further supporting this view, the 
guanidine contents of the muscles were found diminished by Hender- 
son.-® In addition, Paton,®^ experimenting with’ cats, found that the 
S3'^mptoms of guanidine poisoning were highly analogous to those of 
“tetania parathyreopriva.” In particular, he pointed out that the animals 
showed the same type of electric h3'^perirritability that is characteristic 
of tetan3'^ after removal of the parathyroid glands. The work of Paton 
and Findlay,^® and that of Flerxheimer,^® on guanidine poisoning after 
parath3’^roidectomy led these authors to conclude that subsequent to this 
operation the susceptibility to the effects of guanidine is doubled. 

On the basis of the observations on guanidine in animals after 
removal of the parathyroid glands, the resulting tetany has been 

15. Trendelenburg and Goebel; Arch. f. exper. Path. u. Pharmakol. 89:171, 
1921. 

16. Wilson; Stearns, and Jannej': J. Biol. Chem. 23:89, 1915. 

17. Greenwald: Am. J. Physiol. 28:103, 1911; Biochem. Ztschr. 54:159, 1913. 

18. Koch; J. Biol. Chem. 12:313, 1912. 

19. Paton and Findlay: Quart. J. Exper. Physiol. 10:315, 1916. 

20. Henderson: J. Gen. Physiol. 52:1, 1918. 

21. Footnote deleted by the author. 

22. Herxheimer, in Henke and Lubarsch: Handbuch der speziellen patholo- 
gischen Anatomic und Histologic, Berlin, Julius Springer, 1926, vol. 8, p. 548. 



SEiMSROTH-M cCLUGAGE— PARATHYROID GLANDS 


83 


interpreted as guanidine poisoning (BiedP=>). It was thought that 
parathyroid insufficiency, through an increased effect of guanidine, led 
to alkalosis and that the latter, bringing about a decrease in calcium ion 
concentration, then led to h 3 'perirritability of the nervous S3'Stem 
(Herxheimer — ) . The findings of Berkele3'’ and Beebe point in a 
similar direction. These investigators observed that after parathyroidec- 
tomy the administration of calcium was of no therapeutic avail, especiall3' 
when the animals Avere put on a meat diet. 

Analogies appear to exist between the sequelae of parath 3 U'oidectomy 
on the one hand and symptoms associated Avith spontaneous hemorrhages 
into the parathyroid glands of children on the other hand. The con- 
siderable frequency of hemorrhage into the marginal parts of the para- 
f/i3T'ofcf gfanQ’s of cfiffa’ren under 5 years of age Avas pointed out by 
Yanase,=® Avho found its occurrence in thirty-three of eighty-nine cases. 
He had occasion to examine thirteen children who during life had shown 
a normal electric irritability, but in none of these did he obserA^e para- 
thyroid hemorrhage. On examination of seventeen children under 1 
3^ear of age, Avho had shoAvn electric hyperirritability, parathyroid 
hemorrhage Avas seen in every case. With thirteen children over 1 year, 
Avho also had shoAvn electric hyperirritqbility, parathyroid hemorrhage 
was found only in three cases. From the investigations of Yanase and 
others, Ave infer that a relationship may ^xist between electric hyperirri- 
tability and disturbances of parathyroid groAvth resulting from hemor- 
rhage rather than the parathyroid hemorrhage as such. HoAvever, Avorkers 
on this subject do not agree that the incidence of parathyroid hemorrhage 
with electric h3’^perirritabilit3'^ is actuall3’ higher than Avithout such hyper- 
irritability as claimed by Yanase. 

THE SPECIFIC HORMONE OF THE PARATHA^ROID GLANDS 

Knowledge as to the physiology of the parathyroid glands has been 
gained primarily by the study of the sequelae of parathyroidectomy, as 
briefly summarized in the preceding section. This information led to 
therapeutic attempts. One tried to combat parathyroid insufficiency 
through supplying artificially the missing internal secretion of the gland. 
While it had not been possible to extract from the parathyroid gland 
a regularly effective endocrine principle prior to the recent Avork of 
Hanson and Collip,-^ early AVorkers made successful use of transplan- 
tation of the parathyroid gland. Pool =« Avas the first to transplant 

23. Biedl: Innere Sekretion, Vienna, 1922. 
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a- human parathyroid gland in a case of tetany after strumectoniy. The 
success of such transplantation was found to be transitory by numerous 
workers. Eiselsberg in 1922 gave the number of successful trans- 
plantations in man to that time as twenty. 

In view of the transitory results attained, most investigators arrived 
at the conclusion that the transplanted parathyroid gland would, after 
a certain time, cease to function, and that thereafter recurrences were 
bound to occur unless the other parathyroid glands regained their 
function. This inference is supported by the results of animal experi- 
mentation on the subject. Observers have reached the consensus that 
heterotransplantation is less frequently successful than autotransplan- 
tation. Some workers even found successful transplantation between 
individuals of the same species impossible and were able to perform 
only autotransplantations (Halsted^®). 

The latter experimental procedure furnished ample proof of the 
function of a transplanted parathyroid gland. When one transplanted 
part of the parathyroid glands and allowed for sufficient time for the 
transplants to regain a blood supply, one could then remove all the para- 
thyroid glands that had been left in their normal position, without danger 
of tetany. When one subsequently removed the transplants, tetany 
regularly ensued. The influence of transplanted parathyroid glands on 
the calcium metabolism of teeth was demonstrated by Erdheim,®^ who 
performed autotransplantations in rats. He found that in the dentin of 
the gnawing teeth of these animals, a calcium-free zone appeared that 
corresponded to the time of temporary parathyroid insufficiency subse- 
quent to the operation. 

Attempts to combat parathyroid insufficiency by the administration 
of the parathyroid substance itself or extracts from it have for a con- 
siderable time met with partial success. Such extracts as the “para- 
thyroidin” of Vassale were tried in experiments on animals and were 
found by some to have a beneficial effect on the tetany parathyreopriva 
when given intravenously in large quantities. Others, however, were 
unable to corroborate such a therapeutic effect. The extract of Beebe — 
a nucleoproteid — ^was found by MacCallum to suppress tetany in animals 
for some time. Pool -® saw good results from this extract in human 
tetany after strumectoniy. BiedP=* in 1922 stated that he had found 
but two effective parathyroid extracts. 

The work of Hanson and Collip led to the preparation of an 
active parathyroid extract. Injections of this “parathormone” abolish 
tetany in parathyroidectomized dogs. Application of parathormone leads 

29. Eiselsberg: Wien. klin. Wchnschr. 35:1, 1922. 
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to a rise in the calcium level of the serum. An effect of parathormone 
on the phosphorus metabolism of animals possibly precedes that on 
the calcium metabolism. Injection of parathormone leads to an abrupt 
rise in the urinary excretion of phosphorus without affecting the fecal 
excretion. At the same time the level of inorganic serum phosphorus 
is lowered. Collip found that when the serum calcium has attained 
a certain level, further injections of parathormone bring about an abrupt 
rise in the serum phosphorus. Greenwald and Gross observed that 
in normal dogs the rise in serum calcium resulting from injection of 
parathormone was followed by increased excretion of calcium. 

Increased excretion of calcium was also stressed by Hunter and 
Aub.®^ These observers put patients suffering from lead poisoning on 
a diet poor in calcium. In these patients a negative calcium balance 
developed. When parathormone was then injected, an increase of the 
negative calcium balance ensued. Hunter and Aub concluded that para- 
thormone administered during deficient intake of calcium causes 
increased excretion of calcium salts from the bones. On the contrary, 
Ogawa reported an increase in calcium salts of the bones on feeding 
parathyroidectomized animals with parathyroid substance. The effect of 
prolonged application of parathyroid extract in animals, particularly in 
regard to calcium storage, has been studied b}'^ a number of investigators 
in the hope of gaining information on hyperparathyroidism in man. A 
priori the results of animal experimentation must be dependent on the 
calcium content of the diet as well as on the amount of calcium absorp- 
tion from the intestinal tract. Indeed, the latter point has already been 
indicated in the conclusions of Hunter and Aub.®* The significance of 
calcium absorption is quite apparent in the results of Morgan and 
Garrison,®^ who gave dogs cod liver oil or viosterol. On injection of 
parathormone, the animals presented a rise in serum calcium definitely 
higher than that in dogs which were not given cod liver oil or viosterol. 

Therefore in the study of the effects of injections of parathormone 
it may be advisable to refer to the results as sequelae of a disturbed cor- 
relation between calcium intake and parathyroid function, rather than 
of a hyperparathyroidism as such. That fatal sequelae opposed to those 
resulting from parathyroidectomy may follow overdosage of para- 
thormone has been shown by Collip.®" When this investigator, by 
injections of parathormone, raised the serum calcium of dogs to 21 mg. 
per hundred cubic centimeters they presented dulness within twenty-four 
hours, drowsiness, atonia and failing circulation, and frequently died 
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within forty-eight hours after the first dose. Bauer, Aub and Albright =*= 
injected increasing doses of parathormone into rabbits and cats for 
ninety-one days, raising the serum calcium to 15 mg. per hundred cubic 
centimeters. On gross examination, the spongiosa of the long bones of 
these animals showed decreased density. It appears noteworthy that 
these authors also were able to induce decreased density of the spongiosa 
through a low calcium diet alone, and increased density through a high 
calcium diet. 

Hueper,"® after prolonged overdosage of parathormone in dogs, saw 
metastatic calcification in the kidneys, lungs, myocardium and gastro- 
intestinal tract. JafiEe, Bodansky and Blair injected parathormone into 
dogs and guinea-pigs, into the former for as long as six months. They 
were able to produce, in this manner, the typical picture of a generalized 
“ostitis fibrosa cystica.” This condition is characterized by general 
osteoporosis, lacunar resorption of bone, apposition of new bone, fibrosis 
of the marrow and formation of giant cell “tumors” of bones, probably 
largely composed of osteoclasts and cysts. The disturbance of the 
calcium storage of the bones in these experimental animals of Jaffe 
does not appear to differ fundamentally from that obtained through a 
diet poor in calcium ; in both cases, the investigators induced generalized 
osteoporosis. The other features of osteitis fibrosa cystica, however, 
could not be induced by a diet low in calcium. The latter did enhance 
the effect of the injections of parathormone. 

The experiments of Jaffe, Bodansky and Blair have thrown light on 
the question of the pathogenesis of osteitis fibrosa cystica. Given a cer- 
tain intake of calcium, parath 3 'roid hormone present in the blood to 
excess leads to removal of calcium from the bones and the sequelae 
characteristic of generalized osteitis fibrosa. Discontinuance of the 
injections of parathormone led, with Jaffe and others, to a reversal of 
the process, i. e., deposition of calcium in the bones, drop in serum 
calcium, increase in serum phosphorus. 

Several investigators have paid considerable attention to the fact 
that in cases of general osteitis fibrosa, as well as after injections of 
parathormone (Jaffe), the blood plasma shows an increase in phos- 
phatase (Hunter,®® Bodansky and Jaffe®®). Phosphatase, according to 
Kay,-^° is an enzyme present in bone extracts that hydrolizes soluble 
calcium salts of phosphoric esters to give insoluble calcium phosphate. 
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It is present in growing bone in the localities in which deposition of 
calcium phosphates is most rapidly proceeding. It is absent in cartilage. 
Robison stressed the role of phosphatase in the formation, main- 
tenance and repair of bone. Whether the increase of plasma phos- 
phatase subsequent to injections of parathormone precedes the removal 
of calcium from bone or is merely a consequence of the regressive 
changes in bone remains unanswered at present. 

RELATION OF THE PARATHYROID GLANDS TO CERTAIN DISORDERS 

OF NUTRITION OSTEOMALACIA, OSTEOPOROSIS, OSTEITIS 

FIBROSA, ETC. 

The reproduction of generalized osteitis fibrosa cystica by Jaffe and 
his co-workers has added significance to the frequent coincidence of this 
disease with pai'athyroid hyperplasia. The significance of this coinci- 
dence appears further enhanced by the fact that increase in serum 
calcium, decrease in serum phosphorus and a negative calcium balance 
have been found in these cases by a number of investigators (Barr, 
Bulger and Dixon Hannon and others'*®; Bauer and othei'S'**). It 
appears that as a rule only one or several of the parathyroid glands 
show hyperplasia. On the whole, the microscopic structure of the hyper- 
plastic gland does not deviate from that of the normal gland. How- 
ever, it is frequently noted that only a small number of fat granules 
are present in the hyperplastic gland — a finding that is analogous to that 
in cases of osteomalacia and that is physiologically typical for the para- 
thyroid gland of the new-born infant (Molineus ■*®). 

While several observers found in the hyperplastic glands irregulari- 
ties of the cellular architecture suggestive of atypical proliferation, 
(Paltauf,'*® Wellbrock ■*■), it is noteworthy that in no case of osteitis 
fibrosa has a neoplastic nature of the enlargement of the gland been 
demonstrated beyond doubt. We are confronted here with the same 
difficulty as with other endocrine glands. The neoplastic nature, e. g., 
of adenoma of the thyroid gland, like that of adenoma of the para- 
thyroid glands, has never been proved and has even been refuted. If a 
tumor distictly differs histologically from the normal parathyroid gland, 
and if a normal parathyroid gland is present in: addition to the tumor, 
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then the latter may justly be referred to as an “adenoma.” Such cases 
have been observed but rarel3^ 

Hoffheinz,'*® reviewing cases of enlargement of the parathyroid 
glands, found generalized osteitis fibrosa to have been present in seven- 
teen, and osteomalacia in eight, of forty-five cases. It appears, then, 
that parathyroid hyperplasia is associated with generalized osteitis 
fibrosa C3^stica or with osteomalacia in about 50 per cent of the cases. 
On the other hand, osteitis fibrosa C3^stica occurs frequently without 
parath3'^roid h3’^perplasia, as was pointed out b3' Stenholm.^® In but 
two of nine cases of this bone disease did Stenholm find h3'^perplasia of 
one of the parath3'^roid glands. On consideration of the fact that the 
incidence of parath3'’roid h3^perplasia is higher in cases of osteitis fibrosa 
and osteomalacia than in normal persons of corresponding age, it is 
safe to infer that some pathogenic relationship exists between para- 
tltyroid h3^perplasia and those general bone diseases. In regard to the 
nature of this pathogenic relationship, the anatomic facts allow one to 
infer that parath3Toid h3''perplasia does not necessaril3' lead to the dis- 
orders of the bones referred to. Its role in the pathogenesis of osteitis 
fibrosa cystica and of osteomalacia is evidently dependent on further 
causative factors and may possibly be dispensable. 

Jaffe and his co-workers proved in experiments on animals that an 
excess of parathormone in the blood ma3^ lead to osteitis fibrosa cystica. 
It is, of course, not permissible to conclude from these experiments that 
an excess of parathormone is the onl3'’ etiologic factor in osteitis fibrosa 
C3’^stica. The effect of parathormone on the calcium metabolism of bones 
depends in part on the total intake of calcium, on the amount of calcium 
present in the food and on an adequate suppl3’^ of vitamin D. The inter- 
dependence of these three factors, parathormone, supply of vitamin D 
and intake of calcium, in their effect on the calcium metabolism has 
been demonstrated by a number of iiwestigators previously referred to 
(Hunter and Aub,®® Morgan and Garrison®'*). A primar3'^ disturbance 
of any one of these factors may lead to a secondar3’- disturbance of either 
of the other two. Inadequate calcium intake has, with Bauer, Aub 
and Albright,®® led to decreased densit3" of bones ; with Marine,®® 
Sorour and Luce,®® -it has been followed by the appearance of para- 
tltyroid h3’^perplasia. 
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Chicks growing in light from which the ultraviolet portion has been 
removed acquired, in the experience of Higgins and Sheard,®^ hyper- 
plasia of the parathyroid glands. Administration of cod liver oil pre- 
vented this hyperplasia. In view of these experimental data it appears 
possible that osteomalacia, osteitis fibrosa and related bone diseases are 
sequelae of a primary metabolic disorder involving the intake of calcium 
or the supply of vitamin D, or both of these factors. Hyperparathyroid- 
ism may then be a link in a chain of events starting with a primary 
metabolic disorder and finally leading to the characteristic picture of 
osteitis fibrosa cystica. Whether in the pathogenesis of osteitis fibrosa 
cystica, hyperparathyroidism is an indispensable or dispensable link — a 
reciprocal aggravating effect — remains unanswered at present. 

In Anew of the frequent association of osteitis fibrosa cystica Avith 
parathyroid hyperplasia, remoA^al of the h3qDerplastic parathyroid glands 
has been suggested as a therapeutic procedure. A consensus apparently 
prevails in regard to the immediate beneficial effect of the operation. A 
drop of the serum calcium to or beloAv the normal level regularly ensues, 
and the patient’s general condition improves. A diversity of opinion, 
hoAvever, exists as yet in regard to the permanence of this effect. 
Mandl,®'* Avho Avas the first to perform parathyroidectomy in a case of 
osteitis fibrosa, reported that three and one-half years after the opera- 
tion the patient Avas able to Avalk on crutches and Avas free from pains. 
His serum calcium, hoAvever, Avas from 13 to 14 mg. per hundred cubic 
centimetei's, and the x-ray pictures did not shoAv increased density of 
the bones. 

Improvements of lesser duration have since been reported by sev- 
eral Avorkers (Dubois, quoted by Wilder®®) even subsequent to the 
remoA'^al of normal-appearing parathyroid glands. Wilder,®® in a case 
of diffuse fibrous osteitis, saAv rapid improvement after removal of an 
adenoma of a parathyroid gland. Eighteen months later, like Mandl, 
he noticed that the density of the bones Avas still far from normal. The 
dependence of the disease on other than purely endocrine factors Avas 
strikingly suggested in Wilder’s case: When the therapeutic use of 
cod liver oil and calcium phosphate AA'as discontinued, the condition of 
the patient again became Avorse. Wilder arrived at the inference that 
his patient Avas “still suffering from the same disease.” One may con- 
clude that the pathogenic importance of hyperparatltyoidism for osteitis 
fibrosa cystica, as indicated b)’- the experiments of Jaffe and others, has 
been corroborated by the beneficial effects of the removal of enlarged 
parathyroid glands in this disease. Therapeutic experience has. hoAv- 
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ever, not decisively proved the primary etiologic role of liyperpara- 
thyroidism in diffuse osteitis fibrosa cystica. 

The problem of the sequelae of hyperactivity of the parathyroid 
glands has been found to be of importance in regard to the pathogenesis 
of several other diseases of the osseous system. Rats affected with 
spontaneous rickets were studied by Erdheim.°® He prepared wax 
models of the parathyroid glands of these animals and observed a 
marked enlargement of all these glands. The author interpreted this 
parathyroid hyperplasia as a consequence and not as as the cause of 
the bone disease. Ritter,” studying the parathyroid glands in twelve 
cases of human rickets, observed hyperemia, edema and sometimes an 
increase in fibrous tissue, fn cases of long duration he found the 
glands enlarged, but not in more acute cases. These results, like those 
of Erdheim, pointed to the parath)'roid enlargement as a sequel rather 
than as a cause of rickets. Some workers were unable to find any 
change of the parathyroid glands in human rickets. 

In five of six cases of osteomalacia, Erdheim found either general 
or focal hyperplasia of the parathyroid glands. He laid stress on the 
fact that hyperplastic areas, like the parathyroid glands of the new- 
born infant, contain scarcely any fat granules. Owing to this scarcity 
of fat, the newly formed glandular tissue stands out clearly from the 
adjoining parathyroid substance. Erdheim’s findings have been cor- 
roborated by others. Todyo found hyperplasia of the parathyroid 
glands in six of seven cases. Among twenty-four control cases he 
found the h)’^perplasia four times. Todyo arrived, as Erdheim had 
done, at the conclusion that in osteomalacia parathyroid hyperplasia is 
a sequel probably of increased functional demands on the gland. 

In all of nineteen cases of senile osteoporosis, Danisch found 
focal parathyroid hyperplasia ; in a control series of twent3’'-eight cases 
of the same age group, he found this hyperplasia but occasionally. 
Enlargement of parathyroid glands has also been reported in cases of 
“hunger-osteopathy” (Schmorl 

The association of osteitis fibrosa deformans (Paget’s disease) with 
hyperplastic processes in the parathyroid glands has repeatedly been 
pointed out (e. g., Maresch”). This association is not a regular one, 
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as cases of osteitis fibrosa deformans without any macroscopic or micro- 
scopic changes of the parathyroid glands have been observed (hlart- 
wich The frequent hut not regular coincidence of hone diseases 
with parathyroid h3'perplasia serves to strengthen Erdheim’s contention 
that the latter is not the primary' cause of the former. 

SUMM.'vRY 

Early experimental work furnished proof of a causal relationship 
between total parathyroidectom}' and tetany and led to the establishment 
of the symptom complex known as tetania parathyreopriva. Subtotal 
parathyroidectomy was found to be followed by a state of latent tetany. 
It has been conclusively shown that tetania parathyreopriva is dependent 
on lowering of the calcium ion concentration in the serum and, prob- 
ably', in the central nervous system. When, subsequent to parathyroid- 
ectomy, certain protein split products, the guanidines, were found to 
appear in increased quantity in the urine, some investigators were led 
to suspect a causal relationship between a derangement of the inter- 
mediate protein metabolism and tetany. 

This view received support by' reason of the similarity in symptoms 
existing between experimental guanidine poisoning and tetania para- 
thyreopriva. It was thought that an increased efifect of guanidines, 
through the resulting alkalosis, would lead to decrease of the calcium 
ion concentration. The question remains unanswered whether para- 
thy'roidectomy afifects the calcium metabolism of the organism directly', 
or indirectly through an effect either on the intermediate protein 
metabolism or on the level of inorganic phosphorus in the serum. 

Parathy'roid function was found to be of importance in regard to 
the formation, the maintenance and the repair of bone as well as in 
regard to the formation of teeth. Incomplete calcification of regenerat- 
ing teeth, incomplete, delayed calcification of the callus of fractured 
bones and decreased calcium storage of bones ensue from parathy- 
roidectomy. The presence of an excessive amount of the specific 
hormone of the parathyroid glands in the blood, on the other hand, may 
also lead to decrease of the calcium content of the bones. In this case, 
the hy'percalcemia resulting from the excessive parathormone content 
of the scrum appears to be induced at the expense of the calcium of the 
bone. 

Recent experimental work has clearly indicated that the effect of the 
parathyroid hormone depends on the total intake of calcium as well as 
on the supply of vitamin D. This interdependence of three factors 
influencing the calcium metabolism appears to be of considerable sig- 
nificance in regard to the pathogenesis of generalized osteitis fibrosa 
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cystica, osteomalacia, osteoporosis and related bone diseases. These 
bone diseases are frequently associated with h3^perplasia of the para- 
thyroid glands. However, they occur in a good many instances without 
parathyroid hyperplasia, and again, the latter occurs without the Ijone 
diseases under consideration. 

Such facts render it unlikel}’^ that hyperparathyroidism is the sole 
cause of osteitis fibrosa and the related bone disorders. On the contrary, 
they suggest that in the pathogenesis of these diseases hyperparathy- 
roidism is not the primary etiologic factor. In apparent contrast to 
this inference stands the experimental reproduction of osteitis fibrosa 
cystica through repeated injections of parathormone. When one con- 
siders that disturbance of either the intake of calcium or of the supply 
of • 5 'itamin D ma}' secondarily lead to liyperparathyroidism, it becomes 
possible to reconcile the anatomic and the experimental data available. 

A primary metabolic disorder, concerning the intake of calcium or 
the supply of vitamin D, or both, may lead to a disturbance of the cal- 
cium storage of the bones. Simultaneously it may lead to a hyper- 
activity of the parathyroid glands. The latter, in turn, may result in 
lesions characteristic of osteitis fibrosa cystica, depending, however, 
again on the intake of calcium and the supply of vitamin D. At pres- 
ent, it remains an open question whether in the pathogenesis of osteitis 
fibrosa cystica hyperparath3'roidism is an indispensable etiologic factor 
— as suggested by experimental results — or a secondary aggravating 
phenomenon. 



Notes and News 


University News, Promotions, Resignations, etc.— James Ewing, formerly 
professor of pathology at Cornell University Medical College, has been appointed 
director in full charge of the Memorial Hospital for the Treatment of Cancer 
and Allied Diseases. Recently Dr. Ewing was awarded the honorary degree of 
Sc.D. by the Universit}’’ of Rochester. 

George Washington University has conferred the honorary degree of doctor 
of science on F. P. Gay, professor of bacteriology in Columbia University. 

Frank L. Apperly, recently of the department of pathology in the University 
of Melbourne, has been appointed professor of pathology in the Medical College 
of Virginia at Richmond. 

George W. Bachman has been appointed director of the School of Tropical 
Medicine of Columbia University, San Juan, Porto Rico. 

Frank B. Mallory, pathologist to the Boston City Hospital, has been awarded 
the honorary degree of doctor of science by Boston University. 

The doctorate of science was conferred recently by Colgate University on 
S. A. Petroff, director of the laboratory of Trudeau Sanitarium. 

Society News. — The Ninth International Congress of the History of Medi- 
cine will meet in Bucharest on Sept. 10 to 18, 1932. 

The Society for Experimental Biology and Medicine recently elected A. R. 
Dochez, president; E. L. Opie, vice president; A. J. Goldforb, secretary-treasurer. 

At its last annual meeting in New Orleans, the American Society of Clinical 
Pathologists gave the Ward Burdick award to Benjamin S. Kline, Cleveland, 
Ohio, for work on the serological diagnosis of syphilis. R. R. Kracke was awarded 
the gold medal for his demonstration of agranulocytic angina in the scientific 
exhibit of the society. A. J. Foord is the president-elect. 

Tumor Clinic in the Edward Hines Veterans’ Hospital. — Approximately 
200 beds are now devoted to cancer patients. Two and one-half grams of radium 
are available. In 1931 more than a thousand patients with neoplasms were under 
treatment. It is estimated that among 4,500,000 veterans neoplasms will develop 
in approximately 9,000 in 1932 ; further, that in 1942, when the number of veterans 
will be about 4,000,000, about 17,000 will have tumors. 

Manson Medal. — According to Science, the Manson medal for tropical medical 
research, given triennially by the Royal Society of Tropical Medicine and Hygiene, 
has this year been awarded to Theobald Smith, who recently retired as director 
of the department of animal pathology of the Rockefeller Institute for Medical 
Research. The previous recipients of the Manson medal have been David Bruce 
(1923), Ettore Machiafava (1926) and Ronald Ross (1929). 

Trudeau Medal. — “For outstanding service to the tuberculosis movement,” 
the National Tuberculosis Association has awarded the Trudeau Aledal to Esmond 
R. Long, until recently professor of pathologj' in the University of Chicago and 
now professor of pathology in, and director of the laboratories of, the Phipps 
Institute of the University of Pennsylvania. 
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Experimental Pathology and Pathologic Physiology 

The Influence of Feeding of Thyroid Gland on Tissue Respiration. 
E. Robles, Frankfurt. Ztschr. f. Path. 41:193, 1931. 

A series of white mice were fed with dried thyroid tissue and dried portions 
of the anterior lobe of the hypophysis. Over a period of from five to thirty da 3 'S, 
from 0.09 to 0.1 Gm. of the preparation was given bj' mouth in addition to a 
diet containing bread, milk and oatmeal. The metabolism of the kidney, liver, 
lungs and spleen was determined according to the Warburg method. The determi- 
nation was done twentj’-four hours after the last feeding, so as to rule out 
digestion as a possible factor in e.Nplaining increased metabolism. Beginning with 
the fifteenth day after the introduction of the feeding, there was a distinct increase 
in tissue respiration. Because of the fact that thj-roxine alone does not lead to 
an increase of tissue respiration, the author concludes that other important 
hormones were present in the material used in addition to thjToxine. 

O. Saphir. 

The Experimental Production of Amyloid by Mea.ns of Implant.ation 
OF Organs. J. Cruz, Frankfurt. Ztschr. t. Path. 41:250, 1931. 

In a number of mice in the abdominal cavities of which parts of various organs 
of other mice were implanted, amyloid was demonstrated. It was found mainly 
in the spleen, but also in the kidneys, liver, lungs and heart. It parts of organs 
taken from guinea-pigs were implanted in mice, amyloid was found much less 
frequentlj'. The author concludes that the absorption of homologous protein 
leads to a formation of anwloid more readily than the absorption of foreign 

O. Saphir. 

Localization of Lipoid Deposits. K. Lowenth.al, Frankfurt. Ztschr. f. path. 
41:374, 1931. 

In mice, after repeated intraperitoneal injections of cholesterol in oil (a 3 per 

cent solution of cholesterol in peanut oil) fat emboli were found in the lungs and 

other organs, in addition to lipoid deposits in the endothelial cells of the blood 

vessels. Repeated intraperitoneal injections of neutral fats, however, led to the 

formation of fat emboli, but did not produce intracellular deposits of fats. Also, 

after subcutaneous injection of cholesterol in oil, deposits of lipoid could be 

demonstrated. _ 

O. Saphir. 

The Resorption and Excretion of Lipoids After .a Sixgle Administra- 
tion. M. Leffkowitz. Franlrfurt. Ztschr. f. Path. 41:386, 1931. 

In o5 mice, cholesterol in oil (5 per cent solution of cholesterol in peanut oil) 

was given either bi' mouth once or bj' one intraperitoneal injection. When such 

a lipoid was given per mouth, it reached the liver, was kept there, and was not 

found in the lungs or kidnej's. IV hen the cholesterol was injected intraperitoneal^', 

it was brought b\' the thoracic duct into the lungs and was also found occasionalh' 

in the kidney's. In castrated mice, lipoids might also be present in the kidney's, 

followinsi the feeding with cholesterol. ^ r- 

“ O. Saphir. 
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Autotransplantation of Splenic Tissue. W. Putschar, Verhandl. d. 
deutsch. path. Gesellsch. 26:259, 1931. 

In twenty-four rats, the spleen was removed and reimplanted in three or four 
small pieces ; in seventeen animals, these pieces of splenic tissue were placed in 
the peritoneal cavity ; in seven, in the subcutaneous tissue of the abdominal wall. 
Twelve rats survived this operation for from four to five months. Only in two 
animals was the transplantation unsuccessful. Histologic examination of the grafts 
revealed living, functioning tissue. In half of the surviving cases, typical malpighian 
bodies were found in the transplanted pieces. q Alexander Hellwig. 

The Relationship Between Nodules of the Thyroid Gland and Preg- 
nancy. H. ScHLEussiNG, Verhandl. d. deutsch. path. Gesellsch. 26:304, 
1931. 

The examinations were made in Diisseldorf, in the lower Rhine Valley, where 
goiter is not endemic. The incidence of nodules in thyroid glands of normal 
size was determined in 276 women more than 20 years old. The incidence and 
number of nodules increased with the number of childbirths. Of women without 
children, 25 per cent had nodules ; of those with one childbirth, 40.4 per cent. 
The rate of incidence increased to 100 per cent in women with more than ten 
childbirths. In the latter group, all had more than one nodule in the thyroid 
gland. In pregnancy, the activity of the thyroid gland is increased; the resulting 
diffuse hyperplasia favors the development and growth of nodules. 

C. Alexander Hellwig. 

Intracranial Pressure in Its Relation to the Hypophysis and Cystic 
Ovaries. J. Kraus, Verhandl. d. deutsch. path. Gesellsch. 26:308, 1931. 

In 45 of SO patients with increased intracranial pressure due to a chronic 
process, the weight of the hypophysis was greater than normal. Microscopically, 
cellular hypertrophy and hyperplasia were found, especially of the principal cells 
in the anterior lobe. Only those showed hyperplasia in which the infundibulum 
and the floor of the third ventricle were intact. The cause of this enlargement is 
entirely unknown. In patients with metastases of malignant tumors in the brain 
and with chronic abscesses of the brain the weight of the hypophi^sis was not 
increased. In 83 per cent of the women of the series there was a small cystic 
degeneration of the ovaries. Since in several men and women with tumors of 
the brain causing intracranial pressure, the pituitary hormone was found increased 
in the urine, and since the injection of the hormone into animals causes cj'stic 
degeneration of the ovaries, there seems to be a relationship between the described 
changes in the hypophysis and the cystic degeneration of the ovaries. 

C. Alexander Hellwig. 


The Effect of Sodium Hexosediphosphate on Diabetic and Normal 
Animals. W. S. Ilyin and J. T. Kusnetzow, Ztschr. f. d. ges. exper. 
Med. 79:635, J931. 

The injection of sodium hexosediphosphate into a depancreatized animal causes 
a sharp and moderately lasting drop in the blood sugar, often to normal, and a rise 
in the inorganic phosphates of the blood. The level of the blood sugar in a normal 
animal is not affected by the injection of this substance. In certain experiments on 
diabetic animals with the sodium hexosediphosphate there occurred a reaction that 
was controlled by the use of ether; the drop in blood sugar, however, remained 
constant. Synthetic sodium glycerophosphate, injected subcutaneously, acts in 
the same way in diabetic as in normal animals in splitting off inorganic phosphate. 
Large doses of sodium glycerophosphate are toxic. Injection of the latter sub- 
stance not only in small but also in large doses has no depressing effect on the 
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level of the blood sugar, even though the phosphate content of the blood rises. 
More exact knowledge of the part of phosphate, as well as of the complex esters 
of phosphoric acid, awaits further investigation. 

From the Authors’ Summary. 

Studies on the Thyroid Gland. H. Okkels, M. Krogh and A. Lindberg, 

Acta path, et microbiol. Scandinav. 9:1, 21, 37, 1932. 

Histology and Cytology of the Normal and Abnormal Human Thyroid Gland 
(H. Okkels). — The mitochondria appear to show some relation to the production 
of colloid, and as a rule their number is increased in cases of exophthalmic goiter 
treated with iodine. The Golgi apparatus is distinct!}' hypertrophic in exophthalmic 
goiter, but its position in the cell has nothing to do with the direction of the 
secretion to either side, into the alveolus or into the capillarj'. There is no 
cytologic or histologic reason to assume that in exophthalmic goiter the thyro- 
toxicosis is due to anything else than an e.xcessive hypersecretion into the blood 
stream, preventing the accumulation of colloid. Preoperative treatment with 
iodine, while for a time reducing the toxic symptoms and inducing an accumulation 
of colloid, does not influence the marked hypertrophy of the Golgi apparatus, and 
the cellular hyperactivity probably keeps on unabated. It is logical, therefore, to 
assume that the factor inducing this hypersecretion must be some extrath 3 'roid 
principle, and if so, it must be a stimulant of nervous or humoral character. 

Physiologic Activity of Iodine in Thyroxine and in the Normal and Pathologic 
Thyroid Gland (M. Krogh and A. Lindberg). — The biologic activity of thyroxine, 
dried thyroid gland of the guinea-pig and resected human thyroid gland on the 
metabolism of full grown male guinea-pigs has been compared by feeding doses 
corresponding, in each case, to 4.5 mg. of iodine per square millimeter of surface 
every other day for two weeks and measuring daily the resting metabolism at 
from 31 to 32 C. The activity of thyroxine is about two thirds that of dried 
thyroid gland of the guinea-pig. The iodine content of human thyroid gland 
varies greatly; in simple goiters, it is between 0.04 and 0.4 per cent; in exoph- 
thalmic goiters that have not been treated with iodine, between 0.03 and 0.07 per 
cent, and in iodine-treated exophthalmic goiters, between 0.03 and 0.4 per cent. The 
dried glands from simple goiters and from e.xophthalmic goiters successfully 
treated with iodine brought about an increase in metabolism of nearly the 
same magnitude as that caused by the normal guinea-pig’s thyroid gland. Glands 
from nontreated exophthalmic goiters and from iodine-treated ones in which the 
treatment was ineffective both clinically and histologically showed a biologic 
activity per milligram of iodine markedly below the normal. The most probable 
explanation appears to be that in thyroid glands that are unable to store the 
hormone, giving it off to the blood as rapidly as it is formed, the intermediate 
products between inorganic iodine and the final hormone may make up a significant 
fraction of the total iodine, which probabl}' is not the case in normal glands or in 
colloidal goiters. 

Experimental Hyperactivity of the Thyroid Gland (M. Krogh, A. Lindberg 
and H. Okkels). — ^Extracts from the anterior lobe of the pituitary gland injected 
subcutaneously into j'oung or full-grown guinea-pigs induce hyperactivity of the 
thyroid gland. As reliable criteria of hj'peractivity of the th 3 'roid gland after 
injection of the aforementioned extracts we found the following phenomena: 
1. Considerable increase of the standard metabolism and pronounced hypertrophy of 
the Golgi apparatus in the thyroid gland cells, generally parallel with the increase 
in the metabolism. These experiments therefore establish the fact that the Golgi 
apparatus is an indicator of specific cellular activity. 2. Marked proliferative 
changes in the th 3 'roid gland, with hypertroph}' of the gland cells, increased vascu- 
larization and marked diminution of the colloid content. In pronounced cases, the 
microscopic changes in the gland are of such a nature and degree that they cannot 
be distinguished from those of human exophthalmic goiter. Peroral administra- 
tion of the alkaline extract showed no effect. Subcutaneous injection of sex 
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hormone preparations of the anterior lobe of the hypoph 5 'sis gave perhaps a slight 
decrease in the standard metabolism, but no structural changes in tlie th 3 'roid 
gland. Peroral administration of large doses of dried thyroid gland or subcu- 
taneous injection of thyroxine solution daily for up to one week produced a 
considerable increase in the metabolism, but no change in the th 3 moid gland. 
Peroral administration of dried thyroid gland in full-grown guinea-pigs for a 
period of eight months produced an increased accumulation of colloid in the alveoli 
and a slight degree of atroph 3 '^ of the lining cells in the thyroid gland. 

Authors’ Summaries. 

Mammalian Parabiosis, with Particular Reference to the Sex Glands 
AND THE Hypophysis. E. Moller-Christensen, Acta path, et microbiol. 
Scandinav. 9:55, 1932. 

This is a general review of experimental mammalian parabiosis, with 
bibliography. 

Pathologic Anatomy 

Histologic Studies of the Brain in Cases, of Fatal Injury to the Head. 
C. W. Rand and C. B. Courville, Arch. Surg. 23:357, 1931. 

This study was directed to determining the changes occurring in the choroid 
plexus and the ependymal lining of the ventricles in fatal cases of traumatic injury 
to the head. Sixt 3 '-one brains in such cases were studied, along with ten normal 
brains as controls. Following trauma, definite changes occur in the choroid plexus. 
The free epithelial margin becomes irregular in outline, and the cells increase in 
height. Occasionally, the free epithelial margin is ragged and torn, and free frag- 
ments are found in the ventricular space. Vacuolization of the epithelial cells is 
prominent. Granulation of the cytoplasm is present and varies in amount, being 
more or less proportionate to the size and swelling of the cells. The nuclei become 
swollen and vesicular; occasionally, they are ruptured. Sometimes the nuclei 
shrink, and the chromatin becomes condensed. Autochthonous pigment is occa- 
sionally increased and is usually distributed in the periphery of the vacuoles. This 
pigment does not stain for iron. The basement membrane is sometimes torn, and 
fluid collects between it and the cells. The connective tissue stroma becomes 
prominent by virtue of edema, and this edema probably precedes the vacuolization 
in the cells. The changes in the epend 3 'mal epithelium are similar, but are rather 
less marked than those in the choroid. Subependymal edema is rather prominent. 
Increased vacuolization of the epithelium of the choroid and of the ependyma 
suggests that these cells actively secrete fluid, and it seems logical to conclude that 
following injury to the brain their activity is increased. This would account for 
the increased cerebrospinal fluid found in injuries to the brain. In those cases in 
which hypertonic dextrose was given intravenously shortly after the injury, the 
changes in the choroid plexus and the ependyma were less marked. In general, it 
ma 3 ’’ be stated that the changes noted in these fatal cases resemble experimental 
“water brain’’ of animals produced by intravenous injection of hypotonic solution. 

N. Enzer. 

The Typical Position of the I^Iyocardial Scars Following Coronary 
Obstruction. W. G. IMacCallum and J. S. Taylor, Bull. Johns Hopkins 
Hosp. 49:356, 1931. 

Three typical photographs from a large series are reproduced to show the 
contrast between obstruction of the anterior descending branch of the left 
coronary artery, obstruction of its circumflex branch and obstruction of the right 
coronar 3 - arter 3 L Obstruction of the anterior descending branch usually results 
in scarring of the more anterior part of the interventricular septum, sometimes 
even c.xtending though to the right ventricle, and of the apical and more anterior 
part of the wall of the left ventricle. Obstruction of the left circumflex branch 



98 


ARCHIVES OF PATHOLOGY 


results in scarring and thinning of the wall of the left ventricle in its more 
median portion between the area of the left anterior descending branch and that 
of the right coronary. Obstruction of the right coronary artery, especially of 
the distal portion, produces dilatation and a scar that begins in the midline of 
the. interventricular septum and extends backward behind the papillary muscles 
of the mitral valve to curve around on the most posterior part of the wall of the 
left ventricle. Scarring of the wall of the right ventricle is rare, and this may be 
due to the more direct course of the branches of this artery that supply it. If these 
anatomic changes are kept in mind, one can tell, from the position of the scarred 
area, which coronary artery is obstructed. Luke Hunt 

Lesions in the Lateiuvl Horns of the Spinal Cord in Acrodynia, 

Pellagra and Pernicious Anemia. S. T. Orton and L. Bender, Bull. 

Neurol. Inst., New York 1:506, 1931. 

The lesions of the central nervous system in one case of acrodynia, one case 
of pellagra and five cases of pernicious anemia are described. In all the cases 
we have found severe lesions in the lateral horns of the lumbar and thoracic levels 
of the spinal cord and analogous areas at other levels. These lesions are all of a 
chronic type, characterized by loss of nerve cells and nerve fibers and by fibrous 
glial replacement. Since the lateral horn region contains the cell bodies of the 
effector neurons that serve to connect the spinal cord with the sympathetic nervous 
system, lesions in this locus are held to be in suggestive relation to the disturbances 
of vasomotor and splanchnic control which are common to these diseases. 

Authors’ Summary. 

The Relationship of the Subarachnoid and Perineural Spaces. C. G. 

Dyke and E. I^I. Deery, Bull. Neurol. Inst., New York 1:593, 1931. 

A woman received an intraspinal injection of iodized poppy seed oil 40 per 
cent, which on roentgenologic examination was found scattered throughout the 
subarachnoid space from the fifth dorsal to the fourth lumbar vertebrae. At the 
sixth, seventh and tenth dorsal segments the iodized oil could be seen emerging 
from the intervertebral foramina ; some was seen far out from the boundaries of 
the vertebral canal, and in the lumbar region rather large collections of iodized 
oil were seen outside the canal boundaries. “The distribution closely resembled the 
arrangement of the lumbar sacral plexus.” In short, the iodized oil traveled from 
the subarachnoid space along the perineural spaces of the lumbosacral nerves; 
hence these spaces may be avenues of escape for arachnoid fluid. 

George B. Hassin. 

Absence of the Cervical Spine (Klipple-Feil Syndrome). G. I. Bauman, 

J. A. M. A. 98:129, 1932. 

The Klipple-Feil syndrome is a numerical variation in the cervical vertebrae, 
with more or less complete fusion into one mass accompanied in some cases with 
spina bifida or other anomalies. Only thirty cases have been reported, mostly in 
the French literature. Six cases of this anomaly are reported by Bauman. In 
all of the cases there was marked diminution in the number of cervical vertebrae, 
and those remaining were fused into one mass. Some of the cases presented 
lesions of nerves, and the question has been raised as to whether the original lesion 
is in the nervous or in the osseous system. One symptom present in four of the 
cases was an inability to dissociate the movements of the two hands. Any move- 
ment performed by the right hand was copied more or less accuratelv by the left. 
The phenomenon has been designated the mirror movement. The classic symp- 
toms as observed by Klipple and Feil are absence or shortening of the neck, 
lowering of the hair line on the nape of the neck and limitation of motion. Other 
symptoms occurring in a certain percentage of cases are torticollis, mirror move- 
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ment, facial asymmetry, dorsal scoliosis, other deformities, difficulty in breathing 
or swallowing and shortness of breath. Changes in individual muscles have been 
noted. Muscle spasm or almost constant contraction of the cervical muscles has 
been observed and explained on the assumption that the muscles must take the 
place of the osseous system in supporting the head. The neck is so short that 
the thorax almost reaches the head, Klipple and Fell referring to this as the 
cervical thorax. The deformity remains stationary. It is disguised with difficulty 
and unfortunately does not become less conspicuous as the patient develops. The 
mirror movement, when present, become less noticeable, but does not disappear. 
The deformity does not interfere with longevity. No treatment is of benefit. 
Operations should be avoided by the making of a correct diagnosis. 

Luke W. Hun?:. 

Rupture of the Coronary Artery. C. B. Bamford, Brit. M. J. 1:842, 1931. 

Two cases are reported. In one, which concerned a patient with dementia 
praecox, aged 64 years, the features of interest were the presence of multiple 
aneurysms of the coronary arteries, situated in an unusual position — namel}’', toward 
the terminal parts of the artery rather than near the place of origin; the rupture 
of one of these aneur 3 'sms into the pericardium; the condition of the aorta, sug- 
gesting a probable syphilitic origin of the aneurysms. In the second case, which 
concerned a patient with dementia, aged 69 years, the rupture of the coronary 
artery was the end-result of advanced arterial degeneration, associated with chronic 
renal disease and cardiac hypertrophy. 


Sacculated Aneurysm of the Middle Cerebral Artery. W. H. Chase, 
J. Path. & Bact. 35:19, 1932. 

A large, sacculated, ruptured aneurysm has been described on the right middle 
cerebral artery at the position of its cortical branches, and lying entirely within 
the right cerebral hemisphere. Histologic and anatomic study of the intracranial 
vessels suggests that the aneurysm de%'eloped as the result of a congenital defect 
in the wall of the vessel at a point of branching. Author’s Summary. 


Polypi Coli. W. Susman, J. Path. & Bact. 35:29, 1932. 

Polypi coli were found in 6 per cent of 1,100 necropsies. No preference for 

any particular segment of the colon was noted. In about one half of the cases of 

carcinoma, coli polypi coexisted, and in about one third of this group there were 

malignant polypi. Of the 66 cases showing poB^pi coli, 15, or about one-fourth, 

were also cases of carcinoma coli. Polypi coli occurred most commonly in males, 

and in persons in later adult life. Only 7 per cent of those affected were under 

40 vears. . , „ 

Author s Summary. 


Capillary Haemangioma of the Spinal Cord .'\ssociated with Syringo- 
myelia. D. S. Russell, J. Path. & Bact. 35:103. 1932. 

.A. case is described in which a capillary hemangioma fhemangioblastoma) of 
the cervical enlargement was associated with syringomj-elia. 

Author’s Summary. 


Cardiac Beriberi of Nurslings. J. Albert, Hyg. soc. 60:1008, 1931. 

Infantile beriberi is responsible for 28 per cent of deaths of infants under 1 
year of age in the Philippines. Of the three forms (aphonic, pseudomeningitic and 
cardiac) the last is the most serious. At autopsy there are cardiac hj'pertrophy 
and dilatation (often only of the right side of the heart), diffuse congestion of 
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the viscera and anasarca. A degenerative neuritis of the vagus occurs with long 
duration of the disease. The malady is observed always in an infant between 1 
and 3 months of age, nourished by a mother suffering from latent or “partially 
apparent” beriberi. The infant is generally well developed, often large, and con- 
sidered in good health. Thatcher. 


LymphogranheomaTOSIS. Titu Vasiliu et al., Presse med. 40:25, 1932. 

This is the report of a session of the Societe anatomique devoted to Ij^mpho- 
granulomatosis. The disease is generally accepted to be an infectious granuloma, 
but the tuberculous etiology is rejected. Bezangon reports that inoculations of 
tissue into animals have occasionally given rise to generalized adenopathies trans- 
missible in series. The lymph nodes contained many eosinophils, but no organisms 
could be detected. Cornil in the same manner obtained reticular changes and 
microscopic abscesses in the spleen, which appeared after intervals of three, four 
and nine months. The wide variations in the histologic picture of Hodgkin’s 
disease are emphasized, pseudoneoplastic, inflammatory and plasmocytic forms 
being described. All of the cell forms are traced to the hemohistioblast of Ferrata. 
Some authors have attempted to identif}’- the Reed-Sternberg cell with the 
megalokaryocyte of the marrow on the basis of the morphology and the high 
platelet count. No essential distinction is believed to exist between the typical 
form of the disease and those showing extensions to the lungs and pleura, the 
bones and the skin. The spleen is involved in 95 per cent of the cases. Henschen 
calls attention to certain rare generalized hyperplasias of the reticulo-endothelial 
system that defy interpretation. They have been termed histiocytosis, endotheliosis 


and reticulosis. 


A. F. DeGroat. 


The Genesis of Hyaline Bodies in Tissues. F, Pescatori, Sperimentale, 
Arch, di biol. 85:25, 1931. 

Study of hyaline bodies found in chronic inflammatory and in neoplastic tissues, 

especially of the gastric wall, suggests that they are almost always situated in 

the submucosa, and that their formation depends on atrophy of the epithelial or 

muscular tissues. Another possible explanation of their formation is an altered 

local metabolism that results in the accumulation of the products of metabolism in 

the tissues. ' n „ 

G. Patrassi. 


Skeletal Conditions in Craniorachischisis and Cranioschisis. E. Gierke, 
Centralbl. f. allg. Path. u. path. Anat. 53:1, 1931. 

Gierke studied the skeletal and particular^' the cranial alterations in a cranio- 
rachitic and an anencephalic monster and compared them with normal fetuses 
17 cm. and 46 cm. in length. He made paper models of the occipital bone, and 
by flattening or bending these he was able to approximate conditions found in 
the deformities in question. He is of the opinion that pressure of some sort is the 
cause of these arrests in development, but oflFers no suggestion as to the origin 
of such pressure. ^ „ 

George Rukstinat. 


The Etiology of Blood Cysts Following Hemorrhagic Pachymeningitis. 

L. Haranghy, Centralbl. f. allg. Path. u. path. Anat. 53:65, 1931. 

In the body of a 25 j'ear old male idiot, blind since the age of lj4 years, were 
found two huge cysts of the dura, partially calcified and communicating with one 
another. These cysts were separated in front for 8 cm., but communicated 
posteriorly through a 10 cm. aperture in the falx cerebri. The depth of the cyst on 
the right side was 5.5 cm. at the coronal suture, and 10 cm. at the place of greatest 
pouching in the parietal region. The left cyst was about 2 cm. smaller at these 
respective places. The cysts contained 1,100 cc. of orange-colored fluid in which 
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were suspended crystals of cholesterol. The brain was markedly flattened. The 
development of these cysts in the dura is ascribed to trauma at birth in which 
the falx cerebri was torn, providing a connection between the two sides of the 
skull. Hemorrhagic pachymeningitis then developed and later partial calcification 
of the of the wall of the cyst. Death \vas due to gangrene of the right lung and 

pleurisy. George Rukstinat. 

The Etiology of Lipograxulomatosis. W. J. Schlapabersky, Centralbl. f. 
allg. Path. u. path. Anat. 53:97, 1931. 

The author reports investigations of a region of lipogranulomatosis, 20 cm. 
long, about and proximal to the right knee of a tabetic patient who died of 
phlegmon of the thighs and retroperitoneal tissues. Histologically, this region 
contained many cysts filled with clear fluid and having walls composed of con- 
centric layers of hyalinized connective tissue. Some portions of the walls were 
calcified, and some of the cavities contained fat droplets and crystals, which were 
thought possibl}'^ to be fatty acids. About the right knee joint there were evidences 
of resorption of bone. The author comments on the classification of lipogranulo- 
matosis suggested by Abrikosoff, and believes that the spontaneous type may 
possibly be neurogenic. The reason for this belief is furnished in the present 
report, in which definite evidence is set forth of an atrophy of bone and muscle 
occurring in tabes. Additional support for such a view is obtained from observa- 
tions on spotted fever, which is cited as the most common precursor of spon- 
taneous lipogranulomatosis. In this illness, lesions of the nervous system occur 
and may give rise to neuralgic pain. Another reason for believing neurogenic or 
trophic disturbances are intimately associated with lipogranulomatosis is the 
bilateral symmetrical extent of the lesions occasionally seen. 

George Rukstinat. 

Studies of the Extrahepatic Bile Ducts. J. F. Nuboer, Frankfurt. Ztschr. 
f. Path. 41:198 and 454, 1931. 

In this extensive study, the author discusses the anatomic and histologic 
appearances of the extrahepatic bile ducts under normal and pathologic conditions. 
The article is not suitable for an abstract. For information, the original article 
must be consulted. 


Congenital Leukemia. W . Bungeler, Frankfurt. Ztschr. f. Path. 41:257, 
1931. 

Leukemia is reported in a stillborn infant of about seven months’ gestation, 
measuring 39 cm. in length and weighing 1,620 Gm. The liver was enlarged, 
weighing 125 Gm. ; its architecture was completely obscured. Histologically 
there were large myelocytic infiltrations between the capillaries and the hepatic 
cells. The cells revealed eosinophilic and neutrophilic granules. Relatively few 
nucleated red cells were found. The spleen weighed 55 Gm. The follicles were 
not recognizable. Histologicalb^ a marked infiltration was noted by cells similar 
to those found in the liver. The architecture of the lymph nodes was obscured. 
No follicles or germinal centers could be made out. There was a fine reticulum in 
the meshes of which many myeloid cells were observed. The bone marrow was 
outspokenly gray, with a few red dots; it showed few erythroblasts and erythro- 
cytes, but many myeloblasts, and neutrophilic and eosinophilic myelocytes. Four 
fifths of the cells gave a positive oxydase reaction. No iron-containing pigment 
was noted. Many myeloid cells were found in the myocardium, lungs, kidneys, 
pancreas, gastro-intestinal tract and skin. At postmortem examination, smears 
taken from the blood of the vena cava and heart revealed 80 per cent myeloblasts 
and myelocytes. The author discusses the question of whether this disease is 

identical with the leukemia of the adult. ^ 

O. Sapiur. 
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Metastatic Medullary Necrosis of the Kidneys. W. Schomer, Frankfurt. 

Ztschr. f. Path. 41:265, 1931. 

Three cases of metastatic renal medullary necrosis are described. In one, the 
necrosis was confined to the medullae of the kidneys; in two, the cortices were 
also involved. In all three cases, similar bacteria were found in the kidneys and 
in the spleen. The lesions in the kidneys apparently were secondary to ulcerative 
endocarditis in one case and to thrombophlebitis as the result of otitis media in 
a second case. In the third case, there was apparently bacteremia, the port of 
entry of which could not be detected. An attempt is made to explain the selective 
necrosis of the media by the peculiar blood supplies of the medulla, q 

Osteogenesis Imperfecta. W. Hof, Frankfurt. Ztschr. f. Path. 41:306, 1931. 

A case of osteogenesis imperfecta is reported in a 5 months old girl. At the 
time of birth, a fracture of the right forearm, marked bending of both shanks, genu 
extrorsum and tali pes varus were noted. The child died of bronchopneumonia. 
The autops 3 ’- revealed plump extremities, a large head, multiple fractures, thicken- 
ings of the seventh and eighth ribs and internal hemorrhagic pachymeningitis. 
Both tibiae were markedly curved. The large fontanel was wide open and the 
skull very thin, with small hemorrhages below the periosteum. The dura was 
adherent to the skull. An enlargement of the thj'roid gland was noted. Histo- 
logically, there was marked increase of cartilage throughout the bones, with some 
calcification. There was only slight formation of bone in the region of the. 
calcified cartilage, in spite of the fact that the many coherent osteoblasts were 
found close to the epiphysis. The cortical layer was only slight in amount; its 
lamellated arrangement was missing. The bone marrow was markedly hyper- 
plastic. Cysts filled with homogeneous material were found in the bone marrow. 
The older fracture revealed much callus, which in part contained cartilage. The 
author discusses the etiologj' of this disease, but does not believe that the hyper- 
plasia of the bone marrow was the primarj' cause. fx c-priTP 


Microbiology and Parasitology 

Bacillus Mucosus Infection of the New-Born. Mark Jampolis, 
Katharine M. Howell, Joseph K. Calvin and M. L. Leventhal, Am. J. 
Dis. Child. 43:70, 1932. 

An outbreak of infectious diarrhea developed in a nurserj’^ for the new-born. 
The sj^mptoms were striking in severit 3 % and mortality was high. Apparently 
the offending organism was Bacillus mucosus, the virulence of which may have 
been enhanced by S 3 ^mbiosis with anhemolytic streptococci. The primary and 
outstanding pathologic finding in the fatal cases was acute enteritis, the mucous 
membrane of tbe ileum being red, swollen, finely granular and covered with 
reddish-gra 3 ’^ mucus. Microscopic examination showed the mucosa to be infiltrated 
with pob'morphonuclear leukoc 3 ^tes and l 3 'mphoc 3 'tes. A few shallow ulcers were 
found, and the h’mphoid tissue was hypertrophied. Cultures from the throats and 
stools of three nurser 3 ’^ maids revealed practically pure cultures of B. mucosus. 
When these nurser 3 ' maids were relieved of their duties, the outbreak promptly 
subsided. 

Fro-m the Authors’ Summary. 


Bact. Tularense in the Eastern Wood Tick, Dermacentor Yariabilis. 
R. G. Green, Am. J. Flyg. 14:600, 1931. 

Bacterium tularense has been isolated directly from the eastern wood tick, 
Dermacentor variabilis, b 3 ' inoculation of a guinea-pig and subsequent culture. 
Over an area of 20 square miles in central Minnesota the percentage of wood tick 
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infection was found to be less than 0.1 of 1 per cent during the summer of 1930. 
The animal culture derived from ticks was of low virulence as indicated by 
the type of lesion produced and bj' failure consistently to produce fatal infections 


in rabbits. 


Author’s Summary. 


Observations on Hookworm Diseases in Cost.a Rica Based on Post- 
mortem Findings. Louis Schapiro and E. G. NAUcK,,Am. J. Hj-g. 14 : 
705, 1931. 


The point to be emphasized is that the principal seat of the worms is the 
jejunum, in which are also found the lesions occasioned by the presence of the 
worms : more or less numerous punctiform extravasations of blood, and catarrhal 
inflammatory manifestations and edema of the mucosa. In the cases in which 
hookworm disease was the cause of death, we almost alwa 3 's found the jejunum 
and duodenum infested. In less intense infestations, frequentk onlj’^ the jejunum 
contained worms. The ileum, in all degrees of infestation, w'as most frequently 
found to be free from worms and onb"^ occasionally served as a site of the 
specimens recovered. According to our experience, the worms, even when they 
are loosened from the intestinal w’all, ver%' often remained alive and mobile for 
more than twelve hours after the death of the host. Our observations have shown 
that Ankjdostoma duodenale is also more resistant in this respect and remains 


alive longer than Necator americanus. Extensive bloody infiltration of the mucosa 
and submucosa is rare, despite the fact that the mucus found on the surface of 
the mucosa (which is frequently sticky and abundant) may be markedly stained 
with blood. In none of the bodies dissected did we see signs of severe hemorrhage. 
The interesting question of the origin of hookworm anemia cannot be settled on 
the basis of pathologico-anatomic findings alone. It is, however, evident that the 
worms found at autopsy for the most part contain little or no blood in their 
intestinal tracts; and except for the punctiform mucosal hemorrhages (sometimes 
as large as lentils) and an occasional bloodj’ injection of the intestinal contents. 


no marked hemorrhages are found. 


From Authors’ Summary. 


The Behavior of Rabbit Virus III in Tissue Culture. Teodulo Topacio 
and Roscoe R. Hyde, Am. J. Hyg, 15:99, 1932. 

Of seventy-six Maryland rabbits inoculated with virus III, S3 per cent were 
susceptible, as compared with -85 per cent reported bj’ Rivers and Tillett in New 
York, and nearlj" 100 per cent reported bj'^ Miller and Andrewes in England. This 
refractor}' state was found in old animals. It is due apparent!}' to an immunity 
established as a result of the infection. Although our experiments in cultivation 
in series have shown that the virus was still infective in a dilution of 1 : 300,000,000, 
this is not an absolute proof that the virus had actually multiplied. However, 
we believe that this occurred. The Hability of the virus depends on the presence 
of living cells in the cultures. A minute anaerobic coccus or diplococcus was seen 
in normal rabbit testis which in cultures kills virus III. A slight bacterial con- 
tamination is tolerated by virus III. but a hea^T one destroys it. The virus from 
tissue cultures is more virulent than that from the animal itself, as judged by 
the severity of the lesions. Passage of the culture virus from animal to animal 
apparently adapts it to the animal type. The fluid expressed from the plasma clot 
of the tissue cultures was infectious as shown by inoculation of animals. We are 
in agreement with Andrewes on this point. In cultures of rabbit testis, the Hrus 
attacks the interstitial cells and never the sex or primary cells as evidenced by 
the formation of inclusions in the former. All types of interstitial cells are 
susceptible to the formation of inclusions. Inclusions of virus III form regularlv 
in cultures of normal rabbit testis in normal plasma regardless of whether the 
tissues are exposed to the virus for ten minutes or for one hour at room tempera- 
ture. Wg agree with Andrewes on this point. The presence of inclusions in a 
tissue culture of vims III indicates that the virus is Hable. This was tested by 
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inoculation of animals and by using such cultures to inoculate other cultures that 
subsequently developed nuclear inclusions. The cytogenesis of the intranuclear 
inclusions in tissue cultures involves a disturbance in the nucleoli in cooperation 
with the margination of the nucleoplasm, which results in a body surrounded by 
a clear zone, the halo. These stages were observed in coverslip cultures fixed in 
alcohol solution of mercuric chloride and stained with eosin-hemato.xylin. 
Microscopic observations of tissue cultures showing inclusions failed to reveal 
indications that the inclusions are motile. Cells containing inclusions continue d 
multiply until overcome by the virus, which finally destroys them. Examination 
of the stained coverslip cultures in different stages of growth illustrates this 
beyond question. The basophilic granules embedded in the inclusions in touch 
preparations, and the fact that the inclusions become autolyzed in cultures along 
with other cells, would indicate the protein nature of the inclusion. Moreover, fat 
stains failed to color the inclusions either, in fresh smears of infected testis or in 
tissue cultures. We failed to infect immune testicular tissue previously soaked 
in Tyrode’s solution for one hour even by exposing such washed tissue to the 
virus for the same length of time. This is contrary to the results obtained by 
Andrewes. Tissue cultures of normal rabbit testis when brought in contact with 
the virus for one hour failed to show inclusions in the presence of immune plasma. 
This result is in disagreement with that obtained by Andrewes. Since immune 
plasma inhibits the action of virus III on cultures of normal rabbit testis, and 
since the immune testicular tissue cannot be infected even after washing with 
T 3 '^rode’s solution, it appears that the immunity resulting from virus III infection 
is of both cellular and humoral type. Authors’ Sumjiary. 


The Influence of Diet on Experimental Coccidiosis in Chickens. Ena 
A. Allen, Am. J. Hyg. 15:163, 1932. 

Chickens infected with Eimeria tesella were maintained under practically 
identical conditions except for diet. Some were given diets liigh in protein and 
high in vitamins, while others were given diets low in protein and low in 
vitamins, and the oocyst production was determined. It was found that the 
oocyst production was lower during the first five days in the chickens on the high 
diets but that after this time the production was higher. Paul Merrell 


The Localization of Giardia Canis as Affected by Diet. H. Tsuchiya, 
Am. J. Hyg. 15:232, 1932. 

This investigation was undertaken with the view of determining the localization 
of Giardia canis throughout the intestinal tracts of four young puppies experi- 
mentally infected with the organisms. The results showed that the duodenum and 
jejunum were the optimum habitats. Encystment occurred at the level where 
the bacterial flora commenced to be of complex type. From the distribution of 
Giardia canis, the intestinal tract maj-^ be divided into four apparently distinct 
zones, differing with respect to the biology of the flagellates present in their 
respective contents. These may tentatively be designated as the zone of division 
(the upper part of the duodenum), the zone of optimum localization (the lower 
part of the duodenum and the entire jejunum), the zone of minimum localization 
and initial encj^stment (the ileum) and the zone of encystment (the large intestine, 
especially the cecum). „ 

From the Author s Summary. 


Infectious Oral Papillomatosis of Dogs. W. A. DeMonbreun and E. W. 
Goodpasture, Am. J. Path. 8:43, 1932. 

Infectious papillomas occurring in the mouths of dogs are described. The 
general histologic characteristics of the lesions are very similar to those of 
human warts. Basophilic intranuclear bodies, similar to the Lipschiitz bodies 
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of human warts, occur in a few of the large wart cells of the older lesions. Their 
connection with the etiologic agent of the disease remains to be proved. Judged 
from our experiments practicallj’’ all puppies are susceptible to the disease, but 
little is known regarding the proportion of older dogs that are susceptible. The 
average period of incubation in healthy puppies varies from thirty to thirty-three 
days, but may be as much as ten days longer in malnourished, sickly puppies. 
The lesions usually heal spontaneousl 3 ^ Regression in the experimental lesions 
occurs somewhat earlier than in the natural infection. Puppies that have recovered 
from the disease are immune to reinfection. We have not succeeded in inducing 
the disease in rabbits, rats, mice, guinea-pigs, kittens or monkeys. In puppies, the 
disease is easilj'^ transmitted in series by means of Berkefeld filtrates obtained 
from the lesions. The virus possesses a high degree of cellular specificity, 
apparently affecting only the mucous membranes of the mouth. The virus may 
be preserved for long periods in equal parts of glycerol and saline solution, or 
by drying the infectious tissue in vacuo wdiile frozen. Subjection of the virus to a 
temperature of 58 C. for one hour renders it noninfectious. A temperature 
of 45 C. for a similiar period does not appreciably impair its virulence. 

Authors’ Summary. 

Vaccine Virus Pneumonia in Rabbits. R. S. Muckenfuss, H. A. McCor- 
DOCK and J. S. Harter, Am. J. Path. 8:63, 1932. 

A characteristic form of pneumonia can be produced in rabbits by the intro- 
duction of vaccine virus into the lungs. The alveoli first contain coagulated 
albuminous fluid and fibrin, and later a cellular exudate composed principally of 
large mononuclear cells. Necrosis of the exudate and of the alveolar walls leads 
to hemorrhage and to the appearance of polymorphonuclear leukocytes. The 
perivascular lymphatics are distended with coagulated fluid. The walls of many 
of the larger blood vessels are edematous and often show diffuse infiltration of 
all the coats by polymorphonuclear leukocytes. Guarrieri bodies have been 
demonstrated in the epithelial cells of the bronchi in four animals. 

Authors’ Summary. 

Histoplasmosis (Darling) Without Splenomegaly. R. M. Crumrine and 
John F. Kessel, Am. J. Trop. Med. 11:435, 1931. 

In a case of lymphadenitis, fungi were found in the abdominal Ij'mph nodes, 
spleen, liver, intestine and lungs. The organisms encountered and the structural 
changes produced resemble more closely the findings reported in cases of Darling’s 
histoplasmosis than those in any other condition known to the writers. It would 
thus appear that the present report marks the fifth case of histoplasmosis to be 
reported to medical science, and the second to be recorded in North America. 
Two differences between this and previous cases are apparent, however: The 
spleen was not enlarged at anj'’ time, whereas splenomegaly has been a constant 
characteristic in the other four cases. This case exhibited acute colitis, and had 
death not resulted so earlj' it is possible that the spleen eventuallj^ would have 
become enlarged. In addition to the small intracellular phase of the organism 
reported by previous workers, a second or extracellular phase is recorded in which 
the organism is surrounded by a “halo” or capsule of considerable thickness. 
Whether this is a true capsule or a reaction product of the tissue is uncertain, 
but comparison of this structure with the capsules formed by yeastlike stages of 
other fungi leads to the conclusion that it probably is a mucinoid capsule, produced 

bv the organism itself. . , r. 

Authors Sum.mary. 
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Streptococcus Variants. C. D. Gallagher, J. Bact. 22:363, 1931. 


Of the eighteen matt strains of Streptococcus hemolyticus carried on infusion 
agar without blood for from 18 to 170 transplants, only two strains exhibited 
ability to give rise to glossy variants. One of these strains required 49, the other 
75, transplants before showing any glossy colonies. These glossy derivatives, 
growing with difficulty in the presence of whole, unheated blood and unable to pro- 
duce as potent a toxin as their matt forms, acquired the ability to change the 
color of chocolate agar from dark reddish brown to light greenish yellow-brown, 
a phenomenon not previously described. One of the glossy variants, when grown 
in 1 per cent normal rabbit serum broth for seven transplants, gave rise to a 
very rough or pebbly form, which was serologically identical with the glossy form, 
and which preserved its ability to change the color of the chocolate agar. In the 
study of daily throat cultures taken over a period of from two to six weeks from 
five patients with scarlet fever and three with erysipelas, all colonies of S. hemo- 
lyticus were of the matt type and no colonies of the glossy or pebbly forms 


were isolated. 


Author’s Summary. 


The Lysis of Pneumococcus by Saponin. S. J. Klein and F. M. Stone, 
J. Bact. 22:387, 1931. 

Pneumococci are not dissolved by saponin when tested in plain broth culture. 
Treatment of the bacteria with cholesterol renders them susceptible to complete 
and rapid lysis by saponin. The cholesterol exerts a direct action on the bacteria, 
independent of bacterial reproduction. The bacteria must be in contact with the 
cholesterol for a definite period of time prior to the addition of saponin in order 
to obtain lysis. E.xcess of saponin inhibits the sensitization by cholesterol. Con- 
versely, excess of cholesterol inhibits lysis by saponin. Animal fluids, e. g., blood, 
or ascitic and pleural fluids, act similarly to cholesterol. Evidence is presented 
to show that the activity of these fluids is due to their cholesterol content. When 
cholesterol is esterified, it loses its affinity for saponin, and becomes incapable of 
sensitizing pneumococci to saponin. The theory is advanced that the lysis is due 
to a union of saponin with the cholesterol assimilated by the bacteria during 
sensitization. The parallelism between saponin bacteriolysis and saponin hemolysis 
is noted. Authors’ Summary. 


Infectious Laryngotracheitis of Chickens. J. R. Beach, J. Exper. Med. 

54:801 and 809, 1931. 

The causative agent of infectious laryngotracheitis of chickens was found to 
be present in bacteriologically sterile tracheal exudate, spleens and livers of dis- 
eased fowls. The causative agent was present regularly in the tracheal exudate, 
in the spleens of about 60 per cent, and in the livers of about 30 per cent of 
chickens with active infectious laryngotracheitis. Suspensions of the spleen and 
liver were less effective in inducing the disease than those made from the tracheal 
e.xudate. This finding, with absence of pathologic changes in the spleens and livers, 
would seem to indicate that they are not actively involved, but that the causative 
agent is carried to them by way of the blood. The disease could, in our experi- 
ence, he produced only in chickens. Domesticated ducks and several wild and 
free-flying species of birds, including sparrows, crows, starlings, doves and pigeons, 
were found to be refractory, and so, too, were rabbits, guinea-pigs, white’ rats 
and one pig that was tested. 

Experiments have shown that tracheal exudate from two strains of laryngo- 
tracheitis of chickens from New Jersey and two from California when suspended 
in bouillon and passed through Berkefeld V filters will produce the disease. Two 
of six Berkefeld N filters allowed the etiologic agent to pass, whereas four did 
not. Attempts to produce the disease with Seitz filtrates were unsuccessful. These 
results dernonstrate that laryngotracheitis is caused by a filtrable virus which 
because of its size or some other property does not pass readily through the finer 
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filters. It has been shown that tlie serums from fowls that have recovered from 
an infection with one of the New Jersey viruses will neutralize the same strain 
and also the one California strain tested. In order to demonstrate neutralization 
conclusively it was necessary to titrate samples of dried virus and in the tests 
to use approximately ten infecting doses. The virus dried over calcium chloride 
for ten days and then stored in the refrigerator for sixty days produced disease. 
Kept over calcium chloride for a month it was still active, and when dried by 
Swift’s method it remained alive for five months. Author’s Sum^laries 

Histopathology of Infectious Laryngotracheitis in Chickens. O, 
Seifried, J. Exper. Med. 54:817, 1931. 

The characteristic lesions of infectious laryngotracheitis are ordinarily restricted 
to the respiratory tract and are most pronounced in the larynx and trachea. Some- 
times the eyelids are affected. A certain percentage of the cases are associated 
with bronchitis and peribronchitis, and pneumonic areas and hemorrhages in the 
lung, while involvement of the nasal passages, communicating sinuses and eyes 
seems to be dependent on the mode of infection and the course of the disease. 
The virus affects the epithelial cells primaril 3 % but soon inflammation develops 
in the submucosa and underlying parts. Edema is often extremely pronounced 
in the submucosa. The destruction taking place at later stages is due to edema, 
cellular infiltration and hemorrhages, and in some instances to secondarily invading 
bacteria. Characteristic intranuclear inclusions in the epithelial cells of the trachea 
are present in many cases. They bear a close resemblance to the inclusions 
occurring in herpes, varicella, virus III of rabbits and submaxillary gland disease 
of guinea-pigs. . Author’s Summary. 

The Dermal Pneumococcic Lesion in the Rabbit. K. Goodner, J. Exper. 
Med. 54:847, 1931. 

An attempt has been made to analyze the factors involved in the development 
and localization of the dermal pneumococcic lesion in the rabbit. The character 
and quantitj" of the edema fluid that forms during the early phases of the lesion 
are intimately concerned in its development and spread. The fluid contains an 
antithrombic substance, probablj' derived from the pneumococci, and delayed coagu- 
lation probablj' facilitates its movement through the tissue. The direction of spread 
in the skin is determined by gravity, and the fluid finally localizes in the more 
dependent regions. The distance that the pneumococcic lesion travels and the 
characteristics of the local tissue have much to do with the amount of fluid that 
accumulates. Studies are also reported of some factors that alter the rate of 
spread of the edema fluid. An acceleration in rate occurs when Bacillus influenzae 
is used as an associative infective agent with the pneumococcus. 

Author’s Summary. 

The Histologic Changes and the Fate of Living Tubercle Bacilli in 
Tuberculous Rabbits. AI. B. Lurie, J. Exper. Aled. 55:31, 1932. 

The mononuclears of the liver, splenic pulp and bone marrow destroy tubercle 
bacilli more readih’ than those of the lung, kidnej' or splenic corpuscle. The 
multiplication of tubercle bacilli in an organ and their accumulation within mono- 
nuclears are accompanied bj' active new formation of these cells bj' mitosis. When 
these mononuclears are transformed into mature epithelioid cells and when tubercles 
have reached their maximum development, the bacilli have undergone extensive 
destruction and are disappearing. Tubercle bacilli of moderate virulence (human 
type and BCG) are usually effectively destroj'ed within epithelioid cells of all 
organs. In the lung and kidneys, bovine bacilli persist within epithelioid cells, 
but in other organs they are usually destroj'ed. Tubercle bacilli are less effectively 
destroyed within epithelioid cells collected in the alveoli of the lung than in those 
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forming tubercles in the interstitial tissues.' After multiplication of tubercle bacilli 
has ceased, regeneration of mononuclears by mitosis becomes less active, and now 
Langhans’ giant cells may be formed from preexisting epithelioid cells. Lymph- 
ocytes and encapsulation of-tubercles by granulation tissue do not cause destruction 
of tubercle bacilli. Immediately after infection, accumulation of the less virulent 
types of tubercle bacilli in the tissues does not cause caseation, and the more 
virulent bovine bacilli produce this change only in the lung. Later, caseation 
occurs in the presence of a small number of bacilli, and must be thought of as 
due, in part at least, to sensitization. Author’s Sumiiary. 


The Transformation of R Pneumococci into S Forms by the Use of 
Pneumococcus Extracts. J. L. Alloway, J. Exper. Med. 55:91, 1932. 

Avirulent R pneumococci derived from S forms of a specific type may be 
changed by growth in broth containing anti-R serum and a heated, filtered extract 
of S pneumococci of a different type into virulent S organisms identical in type 
with the bacteria extracted. This has been accomplished in the case of R strains 
derived from pneumococci of type II, with extracts prepared from S forms of 
types III and 1. The constituents of the extracts supply an activating stimulus 
of a specific nature in that the R pneumococci acquire the capacity of elaborating 
the capsular material peculiar to the organisms extracted. 

Author’s Summary. 


The Accumulation of Iron in Tuberculous Areas. V. Menkin, J. E.xper. 

Med. 55:101, 1932. 

Repeated intravenous injections of ferric chloride are followed by an increase 
in the survival time of tuberculous rabbits. In the particular series of experiments 
reported, this increase amounted to about 78 per cent over the average survival 
time of control rabbits. Tuberculous animals given repeated injections of ferric 
chloride increased in weight during part of the period of these injections. The 
level reached markedly exceeded that attained by control rabbits. Both control 
and experimental animals died of generalized tuberculosis. At the time of death 
there was no indication of any differences in degree of pathologic involvement 
between the two groups of animals. Author’s Summary. 


Multiplication of the Virus of Mej^ican Typhus Fever in Fleas. 

H. Mooser and M. R. Castaneda, J. Exper. Med. 55:307, 1932. 

The virus of Mexican typhus fever has been shown to multiply abundantly in 
the following species of fleas : Xenopsylla cheopis, Ceratophyllus fasciatus, 
Leptopsylla musculi, Ctenocephalus canis, Ctenocephalus felis. In all fleas, 
Rickettsia prowazeki was demonstrated within the epithelial cells of the stomach 
and within the malpighian tubules. Whereas in infected lice enormous numbers 
of these organisms are discharged from the disintegrating cells into the intestinal 
content, only few rickettsiae are found in the lumina of the fleas’ intestines. They 
are held back by the peritrophic membrane, which covers the mucosa of the 
entire stomach. Rickettsiae seem to enter the lumen of the intestine almost exclu- 
sively by the route of the malpighian tubules. Observations were made that seem 
to indicate that the fleas recover from the infection, and that they are able to 
regenerate the partly destroyed intestinal mucosa. An explanation is given for 

the relative harmlessness of fleas as vectors of tvnhus * , r- 

- ^ Authors Summary. 
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Epidemic Diseases Among Wild Animals. Charles Elton, J. Hyg. 31:435, 
1931. 

Outbreaks of epidemic disease are common in populations of wild animals, 
including species little influenced by contact with the diseases of human beings 
or domestic animals. Such epidemics form one of the commonest factors respon- 
sible for fluctuations in numbers of wild mammals. An attempt is made to sum- 
marize the available published records of such epidemics, while certain unpublished 
records are contained in an appendix. Little is loiown of the causes of these 
epidemics except in the cases of plague and tularemia. The fluctuations in numbers 
of some wild mammal populations are sufficiently regular to make the forecasting 
of epidemics possible. This method is already applicable to wild mice. Mouse 
periodicities are discussed in detail, with special reference to epidemics and their 
causes. Development of the methods of forecasting epidemics will make possible 
the prediction of epidemics among many other wild mammals, and render intensive 
pathologic and epidemiologic studies more practicable than they have hitherto been. 

Author’s Summary. 


The Effect of Concentration and of Various Tissue Constituents on 
the Virulence of the Poliomyelitis Virus. Claus W. Jungeblut, 
J. Immunol. 22:99, 1932. 


Titration of poliomyelitic virus cord suspensions of varying percentages shows 
that there is a particular concentration with maximum virulence, below which the 
dilutions become progressively less infective, and above which virulence is likewise 
diminished. Berkefeld filtrates of virus cord suspensions are at times more virulent 
than corresponding unfiltered suspensions, although exceptions occur. Neither 
normal monkey cord nor normal monkey brain, when added in vitro to virus 
filtrates, has any appreciable effect on the virulence of the virus. The results 
with convalescent cord are too irregular to indicate clearly the presence of a 
neutralizing principle in the immune tissue. Normal monkey testicle added to 
virus filtrates in vitro frequently produces a conspicuous diminution of virulence 
of the virus in the supernatant fluid. The extent of this antagonistic effect varies 
with different monkey testicles. Normal rabbit testicle, under similar conditions, 


seems slightly to enhance the virulence of the virus. 


Author’s Summary. 


Microbic Dissociation in the Brucella Group. M. S. Marshall and 
Dorothy Jared, J. Infect. Dis. 49:318, 1931. 

By means of prolonged cultivation on agar containing specific antiserum and 
repeated selection, R types of most strains of Brucella are obtained. The R forms 
are relatively stable, and the S— ^R change appears to be continuous. Metabolic 
differences between S and R types are not clear. S types of various origins in 
guinea-pigs regularly produced pathologic changes, low agglutination titers and 
positive cultures. The corresponding R types induced few signs of infection. In 
three rabbits a hypopyon was produced by S cultures but not by R cultures. 

Edna Delves. 


Cultures of Treponema kliCRODENTiuM. E. E. Ecker and L. A. Weed, 
J. Infect. Dis. 49:355, 1931. 

Contaminated cultures of T. microdentium were purified by centrifugation. 
Transfer of the surface layers of the centrifugated cultures to gelatinized human 
serum containing livers of guinea-pigs yielded pure strains. 

Authors’ Summary. 
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Isolation of the Spirochete of Rat-Bite Fever from the Saliva of Rats. 
L. Borbi, Pathologica 23:120, 1931. 

The saliva of rats contains a spirochetal form that is pathogenic for the guinea- 
pig and that is probably identical vith the causal agent of rat-bite fever in man. 
The spirochetes of rat-bite fever and of spontaneous spirochetosis of rats are 
identical. Experimental infection is readily produced in guinea-pigs. 

E. Haam. 

The Growth of Bacteria in Dead Tissues. G. Truffi, Pathologica 23:205, 
1931. 

Dead tissues, even of immune animals, not only lose the antagonistic power of 
the development of the anthrax bacillus, but become, without the addition of any 
other nutritional material, a very favorable medium for the growth of the bacillus. 

E. H/VAM. 


Inguinal Lymphogranuloma. .A.. Cohn and L. Kleeberg, Dermat. Wchnschr. 
92:580, 1931. 


Intracerebral injections of 0.1 cc. of an emulsion of pus diluted 1 :5 from a 
lymphogranulomatous lymph node were made in a C 3 momolgus monkejL The 
animal died. in sixteen days, after the appearance of disturbances in equilibrium, 
somnolence and refusal to eat. The hj-peremic meninges were cut up fine, mixed 
with a few cubic centimeters of phj'siologic solution of sodium chloride and, 
together with the cerebrospinal fluid, sterilized at 60 C. for one and one-half hours 
on two successive days. A skin test, performed after the method of Frei, was 
made on five patients with inguinal lymphogranuloma and on five healthy controls, 
0.1 cc. of the emulsion consisting of cerebrospinal fluid and meninges. A positive 
reaction in the form of a papule with an erythematous margin developed in the 
five patients, but not in the controls. It is concluded that the virus causing a 
cutaneous reaction in patients with inguinal l\'mphogranuloma is transmissible to 
monkej'S. and that it is not inactivated for the cutaneous reaction bj’’ heating for 


three hours at 60 C. 


Lawrence Parsons. 


Agranulocytosis and Myelogenous Leukemia in Two Sisters Infected 
with the Same Micro-Organism. Ernst Wolff, Folia haemat. 44:38, 
1931. 

Two sisters died, one with signs typical of agranulocytosis, the other with 
those characteristic of aleukemic mj-elo-adenosis. The fact that in both instances 
Streptococcus hemolyticus was present in the blood and in the tissues led the 
author to the conclusion that agranulocj’^tosis is not a disease sui generis, but is a 
reaction to sepsis. He quotes other writers who are of the same opinion. 

B. M. Fried. 

The Transmission of Inguinal Lymphogranuloma to Guinea-Pigs. K. 
Meyer, H. Rosenfeld and H. E. Anders, Klin.Wchnschr’. 10:1653, 1931. 

The subcutaneous injection of exudate or crushed Ij^mph gland tissues of 
patients with inguinal lymphogranuloma into guinea-pigs transmits the disease. 
Inoculations in ten cases were successful. The disease was transmitted from one 
guinea-pig to another, and in this way one vir'us strain was transplanted to the 
fifth, and another to the twelfth, generation. The virus passes through the Berkefeld 
filter and is markedly resistant to heat and the action of gljxerin. The specific 
agent transmitted to the guinea-pig is not localized at the site inoculated but 
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spreads by way of the lymph channels and the blood. Systemic lesions occur in 
the liver and lungs. The diseased lymph nodes of the guinea-pigs are histologically 
the same as those of man. . 

Authors’ Summary. 

The Transmission of Inguinal Lymphogranuloma to Rabbits and Guinea- 
Pigs. H. Freund and F. Reiss, Klin. Wchnschr. 10:1658, 1931. 

In rabbits infected by the subdural inoculation of material from cases of 
inguinal lymphogranuloma, a characteristic meningeal encephalitis developed. 
Enlargement of the lymph nodes of the groins of rabbits was produced with 
material from man as well as with brain tissues from specificially diseased animals. 
These b^mph glands had the characteristic histologic changes. Similar transmission 
experiments were successful in guinea-pigs. The infection can be transmitted from 
one animal species to another by inoculation. 

Endocarditis Due to Bacillus Influenzae. H Frank Miinchen med 
Wchnschr. 78:1509, 1931. 

The author reports chronic endocarditis caused by B. influenzae. His review 
discloses tliat in the twenty-one cases reported, none of the patients lived and only 
one became free from bacteria. The endocarditis caused by B. influenzae corre- 
sponds clinically to the endocarditis produced by Streptococcus viridans. 

The Effect of Hum.an Tubercle B.a.cilli on Pigeons. M. A. Kusch- 
NARjEw, Virchows Arch. f. path. Anat. 276:95, 1930. 

The inoculation of human tubercle bacilli into pigeons resulted in the formation 
of a nonspecific granulation tissue in all the organs. The bacilli could be reculti- 
vated from the blood and organs ‘of the infected pigeons, but guinea-pigs given 
injections of an emulsion of the organs remained healthv. c 


The Nature of the Bacteriophage. Ernst Fr,\nkel, Ztschr. f. Immuniats- 
forsch. u. exper. Therap. 71:278, 1931. 


Two bacteriophages (Flexner and Colon) were highly concentrated b}" adsorption 
with aluminum hydroxide and subsequent washing out with phosphate solutions. 
An attempt to achieve the same bj^ centrifugating at a verj' high speed was not 

I. Davidsohn. 


Rabies Virus in Human Saliva. H. Palawandow and A. I. Serebrennaja, 
Ztschr. f. Immunitiitsforsch. u. exper. Therap. 71:350, 1931. 

From a study of five cases it appears that the saliva of patients affected with 
rabies contains the virus, and that from 2 to 3 cc. of it is necessary for intra- 
muscular injection, preferabb" into guinea-pigs, which ought to be kept in a cool 
place and on a meager diet. j Davidsohn. 


The Occurrence of Undulant Fever in Sweden. Gctnnar Olin, Ztschr. 
f. Immunitatsforsch. u. exper. Therap. 71:531, 1931. 

The first case of undulant fever in Sweden was diagnosed in 1927. Since 
then about 100 cases have been reported annually. The infection is prevalent in 
cattle. An agglutinin titer up to 1 : 80 was found in the blood of persons living 
in an isolated section of Sweden, where the infection does not occur in cattle; 
such a titer was therefore set as the limit for nonspecific agglutinins. In a large 
number of serums, specific agglutinins were found in 0.56 per cent and complement- 
fixing antibodies in a similar number. They were all from persons who had 
never had symptoms or a history of undulant fever and, who apparently went 
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through a latent infection. This explains why the disease is relatively more 
prevalent among the urban population; the immunity among the rural population 
is greater. Children are, as a rule, not affected. Women are affected twice as 
frequently as men. i Davidsohn. 

The Influence of the Bacteriophage on the Hemolytic Action of 
Typhoid Bacilli (Phenomenon of Friedberger-Vallen). L. Bianchi 
and C. Callerio, Ztschr. f. Immunitiitsforsch. u. exper. Therap. 72:155, 1931. 

About 80 per cent of the strains of typhoid bacilli used produced slight hemolysis 
of the red blood cells of sheep, but not those of man or of rabbits. The addition 
of bacteriophage made nonhemolytic or only slightly hemolytic strains acquire 
marked hemolytic properties. In some cases bacteriophage was demonstrated in 
the cultures of spontaneously hemolytic strains. j Davidsohn 


Immunology 

Antiserum in Experimental Poliomyelitis. B. F. Howitt, J. Infect. Dis. 

50:26, 47, 1932. 

The prolonged immunization of two goats and a sheep with poliomyelitic virus 
over a period of years resulted in the development of antiviral substances that were 
capable in a' certain number of instances, of protecting monkeys against infection, 
both when the substances were tested by the different methods of in vitro neutrali- 
zation and when used therapeutically or prophylactically. 

In monkeys in the preparalytic stage the percentage of recovery from experi- 
mental poliomyelitis was greater when serum from convalescent monkeys was given 
intramuscularlj’^ than when it was administered by the combined intrathecal and 
intravenous method. Paralysis, however, was rarely prevented, and with one 
exception recovery was accompanied by varying degrees of atrophy of the affected 
muscles. One hundred per cent mortality occurred if treatment was given after 
the onset of paralysis, while repeated injections of serum seemed no more effective 
than a single dose. Author’s Conclusions. 

Antibody Response to Typhoid Vaccine. L. Tuft, E. M. Yagle and S. 

Rogers, J. Infect. Dis. 50:98, 1932. 

Comparison of the titers of agglutinins and of complement-fixing antibodies 
after intradermal, subcutaneous, intramuscular, intravenous and oral methods of 
administration of mixed typhoid vaccine reveals a uniformly better and more 
persistent response after local injection, particularly after intradermal injection. 
Such results may be explained on the basis of local stimulation of the formation 
of antibodies by the reticulo-endothelial cells, which are particularly abundant in 
the skin and subcutaneous tissues, or possibly by a slow absorption of the antigen. 
The antibod}^ response after an}’' of the methods showed definite dependence on the 
antigenic potency or the age of the vaccine — the older the vaccine, the less the 
response. The general observations of others as to time of appearance of the agglu- 
tinins and complement-fixing antibodies, the variability in titer and the tendency 
to early disappearance were corroborated in our studies. A complete lack of 
uniformity in the titers of agglutinins and complement-fixing antibodies was 
observed with many serums ; an adequate explanation for this is not apparent. 
The antibody response after oral administration of the vaccine was completely 
negative, in spite of the use of different strains of vaccine and different groups 
of persons. From a therapeutic standpoint, the intradermal injection of'small doses 
of a freshly prepared and antigenically potent mixed typhoid vaccine receives 
experimental justification and has in our hands proved satisfactory. 

Authors’ SumiMary. 
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The Flocculation Reaction with Staphylococcal Toxin. F. M. Burnet, 
J. Path. & Bact. 34:759, 1931. 

A true toxin-antitoxin flocculation can be obtained with staphylococcal toxin 
and antitoxin. The point of optimal flocculation is constantly related to the neutral 
point as judged by hemolytic titrations, but is always in the zone of antitoxin 
excess, usuallj' corresponding to a mixture of about 0.6 equivalent of toxin to 1 
of antitoxin. The supernatant fluid from flocculation tests made with optimal pro- 
portions of toxin and antitoxin alwaj's contains free antitoxin. The washed toxin- 
antitoxin floccules are soluble in acetate solution at pa. 3.3. From such a solution 
either toxin or antitoxin can be recovered by suitable methods. Carefully pre- 
pared anatoxin shows flocculations unaltered from those of the original toxin. The 
binding power of anatoxin under the conditions of the flocculation test is equal to 
that of the toxin of origin in contrast to the behavior in dilute solution, where it 
is half that of the toxin. Staphylococcal toxin is relatively highly resistant to 
heat. The effects of heating to 100 C. on hemolytic titer, binding power and 
flocculating power are described and compared. Author’s Summary 


Action of Antivaccinial Serum on Vaccinia Virus. R. W. Fairbrother, 
J. Path. & Bact. 35:35, 1932. 

Contact in vitro between immune serum and vaccinia virus plays an important 
role in determining the infectivity of the mixture on intracerebral inoculation. 
This is in marked contrast with the results obtained by intradermal inoculation. 

Author’s Summary. 


Saljionella Agglutination and Related -Phenomena. 
J. Path. & Bact. 35:77, 1932. 


P. B. White. 


In addition to the carbohydrate haptens characterizing the S and R forms of 
Salmonella, an alcohol-soluble protein, here termed Q, is concerned in the somatic 
serology of these organisms. Q is readily extracted by warm 95 to 97 per cent 
alcohol in the presence of hydrochloric acid. Q is a full antigen and stimulates the 
development of potent precipitating antibodies. Q occurs in all the serologic types 
and variant forms of Salmonella, and up to the present no evidence of interspecific 
or intervarietal differences has been obtained. Besides the ordinary S and R 
forms of Salmonella there exist rough races, derived from strains long cultured 
in the laboratory, which lack the S and R carbohydrate haptens, and in which no 
corresponding constituent has yet been demonstrated. These races, here named 
-forms, differ in agglutinative properties from ordinary R forms. S. forms do 
not appreciably agglutinate with anti-Q serums, though Q is certainly a constituent 
of the smooth surface. With anti-Q serums the -forms (and intermediate R forms) 
agglutinate much more vigorously than do ordinary R forms, which are very 
slowly clumped. Q fractions from coliform, dysentery and proteus bacilli have 
proved serologically similar to those obtained from salmonella bacilli, but no 
cross-reaction has been obtained with anti Q (salmonella) serums and material 
extracted from staphylococci and tubercle bacilli. The process of extracting Q, 
though it does not damage or interfere with the essential reactions of the carbo- 
hj-drate haptens, causes a severe reduction, or almost complete loss, of somatic 
agglutinabilit}'. It is possible that this loss of somatic agglutinability is actually 
due to the removal of Q from the surface of the bacilli, in that this substance is 
precipitable by physiologic salt solution and has to a marked degree the power 
of clumping and carrying down bacteria in suspension; attempts to return lost 
agglutinability by adding Q to mixtures of antiserum and desensitized bacilli have 
been in part successful. An attempt is made to formulate a theorj’ of somatic 

agglutination on this basis. , , „ 

Author s Summary. 
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Fractionation of Typhoid-Immune Rabbit Serums. M. L. Ahuja, Indian 
J. M. Research 19:601, 1931. 

The euglobulin fraction of typhoid-immune rabbit serum is responsible for the 
floccular H and the granular O types of agglutination. The albumin and pseudo- 
globulin fractions are devoid of H and O agglutinins. The effect of inactivation 
for twenty minutes at 55 C. and aging at room temperature for from forty-eight 
to ninety-six hours was studied on the agglutination titer of twelve typhoid- 
convalescent human serums and three typhoid-immune rabbit serums. No marked 
difference in O and H agglutination titers was observed in either series. 

Author’s Summary. 


Agglutination in Leishmaniasis. R. Row, Indian J. -M. Research 19:641, 
1931. 

The agglutination is a group reaction, and agglutinins are definitely demon- 
strable in all cases of kala-azar, in some more than in others. The agglutinins are 
usually not found in cutaneous leishmaniasis. The antibodies are most easily 
formed in the rabbit by injections of the products of Leishmania. The agglutina- 
tion test is of scientific interest, but will not replace other tests for the clinical 
diagnosis of leishmaniasis, and is of no value in the differential diagnosis of the 


several members of Leishmania. 


Edna Delves. 


Serum Prophylaxis and Treatment in Tetanus. S. Mutermilch and 
E. Salamon, Ann Inst. Pasteur 47:277, 1931. 

Intraspinal administration of tetanus antitoxin was much more effective than 
subcutaneous injection in protecting rabbits against toxin inoculated intramus- 
cularly. This was true whether the serum was given before or after the toxin. 

Neither toxin nor antitoxin could be demonstrated- in the peripheral nerves 
of rabbits after intraspinal injection. Antitoxin inoculated into the brain was . 
fixed by cerebral tissue and was not completely eliminated until after six days. 
Hence, it is believed that neutralization takes place in intimate contact with the 
central nervous system rather than in the peripheral nerves or in the cerebro- 
spinal fluid when the serum is injected intrathecally. Rabbits responded more 
readily to vaccination with anatoxin when given intraspinally. 

It is recommended that human tetanus be treated with a mixture of antitoxin 
and anatoxin injected intraspinally under chloroform anesthesia. 

J. B. Gunnison. 


Tumors 

The Vital Staining of Rabbit Carcinoma. R. C. Tilghman and F. C. Lee, 
Bull. Johns Hopkins Hosp. 49:360, 1931. 

In the first series of animals, trypan blue alone was injected, and it was found 
that the dye lodged primarily in the phagocytic wandering mononuclear cells, 
which were situated in great numbers in the stroma surrounding the tumor 
nodules. To a much less extent were these cells found within the nodules. Only 
occasionally did the cancer cells take up the dye, and in such instances the cells 
were situated near the periphery of the nodule. In the second series of animals, 
a course of trypan blue was given first, followed by a similar series of injections 
of carmine. By the use of these two contrasting dyes it was seen that the oldest 
areas of carcinomas stained predominantly blue and the youngest red, while a 
mixture of these two colors was seen in the regions of intermediate growth. The 
dye was in the phagocytic cells; some cells contained only the blue and others 
only the red, but the majority contained both dyes; never were cells seen in which 
a vacuole contained particles of each dye. The fact that some of these cells had 
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only the blue dye showed that they were incapable of taking up the red. In this 
respect, an instance is afforded in which a “blockade” of certain cells of the reticulo- 
endothelial system occurred, and an exception is thus furnished to the general 
belief that such cells cannot be blocked. The tremendous number of these cells, 
particularly in contrast to the relativelj’’ few lymphocytes, indicated a peculiar 
significance for them in cancer growth. ■ Furthermore, their distribution in the 
area of .cancer suggested that their ability to move about in the tissues had been 
exaggerated. Again, the young, or’ red-stained, phagocytic cells are always present 
at the areas of cancer necrosis, even if the surrounding tissue was composed of 
relatively old cancer cells as judged by the predominantly blue color of the 
macrophages. Whether present in the cancer cell itself or in the monocyte, 
apparently the dyes did not give any indication of retarding cancer growth. 

Authors’ Summary. 

Incidence of Cancer in Tarred and Sheltered Mice. P. Rous and E 
Botsford, J. Exper. Med. 55:247, 1932. 

Mice sheltered for long periods from the intercurrent access of living entities 
out of the environment developed far cancer with the same frequency as controls 
exposed to an unusual extent. This happened although the food of the two groups 
differed profoundly in character. Authors’ Summary. 


'Nutritional Requirements in Vitro of Normal and Malignant Mouse 
Epitheliums. L. Santesson, J. Exper. Med. 55:281, 1932. 

The cultivation in vitro of mouse tissues derived from normal organs, from 
eighty-six spontaneous epithelial tumors of the mammary gland, and from twenty- 
seven .Ehrlich carcinomas has been undertaken, together with a study of the 
properties of the various cell types. The tissues liquefied fibrin from mouse and 
rat plasma more readily than fibrin from chicken plasma. Clots made of chicken 
plasma alone, if thoroughly washed, did not inhibit the migration of the cells. 
Normal and tumor tissues liquefied fibrin from the mouse, rat and chicken more 
actively than Ehrlich carcinoma did. Mouse epitheliums, both normal and 
malignant, showed greater activity than connective tissue cells from the same 
origin and were not overgrown by the latter. Mouse epithelium was more active 
in rat serum than in mouse or chicken serum, and, in embr 3 ’onic juice from 
chickens, mice and rats. None of these fluids, however, supported cell proliferation 
indefinitely, except in the case of the Ehrlich carcinoma. These results indicate 
that mouse tissues possess nutritional requirements that are different from those 
of fibroblasts and epithelial cells of other animals. Nutritive mediums that suffice 
for prolonged cultivation of the normal and malignant tissues of the rat and the 
fowl, and also of the Ehrlich carcinoma, are not suitable for the cultivation of adult 
mouse epithelium derived from normal organs or from spontaneous tumors of the 
mammary gland. Rat serum supported the life of spontaneous tumors for a 
limited period of time only, whereas it enabled the Ehrlich carcinoma to proliferate 
indefiniteljL Cells of normal organs and spontaneous tumors were not capable of 
invading normal tissues as Ehrlich carcinoma did. Author’s Conclusions. 

Bronchogenic Carcinoma. F. R. Menne, M. Bisaillon and T. D. Robert- 
son, Northwest Med. 30:155, 1931. 

A study of sixteen cases of primary bronchogenic carcinoma with correlation 
of the pathologic and .clinical findings is pfesented. Primarj' bronchogenic car- 
cinomas are divisible into two distinctive groups, the hilar nodular and the diffuse 
necrotic. Further pathologic classification is superfluous and unnecessarj’. It is 
pointed out that the cell type docs not offer an exact means of differentiating the 
various forms. The initial site may be found in any part of the bronchial lining 
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or the submucous glands, but is most frequent in the prirnar}^ and secondary 
bronchi. Primarj’’ bronchogenic carcinoma probably never arises from the atrial 
lining cells. The symptoms, physical signs and roentgenologic findings can all 
be explained on the basis of the pathologic changes. In our opinion there is a 
definite increase in the incidence of primary^ bronchogenic carcinoma. 

Authors’ Su.mmary. 

Adsorptiok Experimexts avith the Virus of Rous Sarcoma. Aktoixette 
P iRiE, Brit. J. Exper. Path. 12:373, 1931. 

The adsorption of the virus of Rous sarcoma onto, and the elution of it from, 
alumina and kaolin is described. Such elutes are inactivated during incubation as 
rapidly as the crude filtrates, and are preserved by cyanic acid in the same way. 
The nitrogen of the infective dose of the elutes is of the order of 10'® mg. 

Author’s Summary. 

Expertmexts, ox the Peqquctiox of TuvlOurs qx the Somatic kLuTATiox 
Hypothesis. J. C. Mottram, Brit. J. Exper. Path. 12:378, 1931. 

A sarcoma-like tumor appeared in a rat at the site of inoculation of a testicular 
emulsion which had been exposed to radiation in vitro. This was the only tumor 
arising in many e.xperiments of a similar kind. Author’s Summary 

Ax Apparatus for the Preparatiox Uxder Staxdard Coxditioxs of a 
Highly Potext Carcixogexic Agext iX Mice of Low Toxicity. A. F. 
W.ATSOX, Brit. J. Exper. Path. 12:441, 1931. 

An apparatus originally described by' Hague and Wheeler (1929) for their 
work on the pyroly'sis of the paraffins has been adapted for the preparation from 
purified turpentine of a carcinogenic agent -iinder standard conditions of tem- 
perature, etc. The pyroly'sis of purified turpentine in this apparatus at 850 C. 
y'ields a tar that, after steam distillation, exhibits high carcinogenicity combined 
with low toxicity' when tested on mice. Charts showing the relative effectiveness 
of the tar prepared in this apparatus, which is simple in type and control, com- 
pared with two coal gas tars, are included. Author’s Summary. 
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Regular Meeting, Feb. 25, 1932 

Paul Klemperer, President, in the Chair 

Subacute Bacterial Endocarditis Superimposed on Rheumatic Aortic 
Valvular Disease with No Previous Involvement of the Mitral 
Valve. Irvin Graef and Clarence de la Chapelle. 

A white j'outh, 18 years of age, came to necropsy from the Third (New York 
University) Medical Division of Bellevue Hospital. The outstanding features of 
the past history were four attacks of rheumatic polyarthritis at 8, 14, 15 and 17 
years, and frequent attacks of tonsillitis. Clinically, the picture presented was 
typical of subacute bacterial endocarditis superimposed on an old rheumatic con- 
dition of the heart. 

At necropsj% the contour of the bodj’’ and the distribution of the hair were those 
of a female. The skin was delicate in texture and practically hairless, there 
being a slight growth in the axillae and over the pubes. In the conjunctiva of 
the left eye there was a small petechial hemorrhage. There was moderate edema 
of the lower extremities. Clubbing of the fingers was present. A few grayish- 
pink remnants of the thymus were found scattered through the fatty tissue in 
the upper and anterior part of the mediastinum. Bilateral hydrothorax was 
present, as well as confluent lobular nneumonia of the right upper lobe. 

The pericardial sac contained about 500 cc. of clear, yellowish fluid. At the 

site of the mouth of the coronary sinus there was a small network of fine 

endothelial bands, in the meshes of which was found a small, grayish-red, firmly 
attached thrombus. The left auricle was small. The posterior leaflet of the 
mitral valve showed a few small verrucous vegetations along the line of closure. 
The aortic leaflet was the seat of two large vegetations, one of which had 
ulcerated through the substance of the leaflet, causing a fenestration about 4 mm. 
in diameter. The valve substance elsewhere was slightly thickened, but no blood 
vessels were seen. The chordae tendineae of this leaflet were slightlv thickened, 
and vegetations had grown down on their surface. The posterior leaflet of the 
mitral valve was thin, transparent and not \'ascularized. Its chordae were thin, 

delicate and not fused or shortened. The left ventricle was hypertrophied and 

dilated. The aortic valve was stenotic and insufficient. The commissures of all 
the cusps were firmly fused and adherent. The right anterior cusp showed a 
triangular-shaped vegetation on the ventricular surface, which was about 8 mm. 
in length and 4 mm. in width. It was yellowish white and soft. The left 
anterior cusp had two irregular vegetations on its ventricular surface, which were 
similar to the other vegetations. The posterior cusp showed no vegetations. The 
edges of all the cusps of the aortic valve were rolled, thickened and shortened, 
and the sinuses of Valsalva were diminished in size. The posterior side of the 
aortic leaflet of the mitral valve was the seat of a series of eccentrically shaped 
vegetations running in a line from the left anterior cusp of the aortic valve -and 
extending below the free edge of the mitral valve. The aorta was diminished in 
caliber. The tricuspid and pulmonary valves were normal. 
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The liver was enlarged and of “nutmeg” appearance. 

The spleen was markedly increased in size. A large light-pink infarct was 
present in the upper pole. The organ was firm and dark red. 

The kidneys presented a few petechial hemorrhages. They were congested. 
The capsule stripped easil}', leaving a smooth surface with many petechial 
hemorrhages. 

Lantern slides were shown of sections through the aortic valve and the 
posterior leaflet of the mitral valve to illustrate the severe involvement of the 
former and the normal architecture of the latter. 

DISCUSSION 

C. DE LA Chapelle ; We thought it important to present this case because 
of the infrequency of involvement of the aortic valve in rheumatic carditis with- 
out concomitant changes in the mitral valve. Emphasis has always been placed 
on the frequenc}’^ of involvement of the mitral valve, and rightly so. In a series 
of ninety-seven necropsies of cases with rheumatic valvular disease analyzed by 
Coombs, the mitral valve was injured in every case. As a result of this, Coombs 
concluded that in all cases of rheumatic carditis the mitral valve is injured. In 
Thayer’s series of sixty-five consecutive examples of fatal rheumatism with acute 
endocarditis there was a frequency of 92 per cent. This figure related only to 
acute changes. However, when he included the cases in which there were 
evidences of preceding attacks, the mitral valve was affected universally. Hence, 
we thought it worth while to present a case of this nature and to add one more 
instance to the group of cases of rheumatic carditis without involvement of the 
mitral valve. 

An Instance of Metastatic Calcification. Dominic A. DeSanto. 

By metastatic calcification is meant a condition in which calcium is mobilized 
from the reservoirs in the bones and is deposited in other tissues of the body. The 
term was originally employed by Virchow.- Wells reviewed the subject and 
found twenty-nine cases reported in the German literature, to which he added one 
of his own. The condition occurred in osteomyelitis, in primary and secondary 
tumors of bone and in leukemias. Well’s own cases occurred in a young adult 
with myelogenous leukemia. 

The calcium is most often deposited in the wall of the left auricle, in the 
pulmonary vessels, in the renal tubules and in the gastric mucosa near the fundus. 
At all of these sites. Wells pointed out, there is a change in the acidity of the 
tissue fluids in an alkaline direction, because at these sites acids are excreted 
(carbon dioxide and hydrochloric acid). The calcium is usually deposited in 
elastic tissues. These need not be previously injured, and this distinction between 
metastatic and pathologic calcification is important. 

At Bellevue Hospital an example of metastatic calcification was encountered in 
a 19 j^ear old girl whose history indicated that she had had chronic myelogenous 
leukemia for about two years. Post mortem, the wall of the left auricle was 
diffusely calcified. The pulmonary veins were calcified, and when the lung was 
sectioned, it imparted a grating sensation to the knife. The aorta and the rdsceral 
arteries were thrown into calcific ridges, giving the vessels a serrated appearance. 
Other findings were characteristic of myelogenous leukemia. 

MicroscopicalLq calcium was found deposited in the intima of the left auricle, 
which also showed leukemic infiltration. Calcium was present in the elastic 
tissue of the alveolar septums and in the intima of the pulmonary veins. Virtually 
ever 3 ’’ one of these vessels was affected. Calcium was also deposited in the renal 
tubules and throughout the aorta and visceral arteries, where it was present 
selectively in the inner elastic lamina. 
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DISCUSSION' 

Maurice N. Richter: Were there any changes in the bones in this case? 

Dominic A. DeSanto: Unfortunateb', we were not permitted to examine 
the long bones. We took pieces of ilium for examination. We could not find any 
evidence of decalcification in any one of the bones. The bone marrow, of course, 
showed the usual leukemic changes. When this condition has been described, it 
has usually been attributed to a decalcification of the bones as a result of 
metastatic carcinoma or primary sarcoma of the bone with mobilization of the 
calcium and secondary deposition at those sites that are, by their physical nature, 
predisposed to act as sites of deposition of calcium, namely the elastic tissues. 

Alfrep Plaut; What was the condition of the renal papillae — the tips of 
the pyramids? 

Dominic A. DeSanto: I have not studied those particular sites. Grossly, I 
could find no evidence of calcification there. Microscopically, I did not focus 
my attention on that particular point. 

Paue Klemperer: Did the patient have radiotherapy? 

Dominic A. DeS.\nto: The patient received radiotherapy two days before 
death. The period was so short that it would seem it could have had no effect on 
this pathologic condition, but it M'as immediately following the roentgen therapy that 
this peculiar sudden rise in the leukocyte count was observed. The patient had 
a count of 66,000, with a sudden rise to 1,200,000 two days after roentgen therapy. 
She had been treated with sodium cacodylate prior to that. 

Universal Polyposis of the Colon, with Carcinomatous Transforma- 
tion. L. Lichtenstein. 

Of the three cases presented, the first is represented by a specimen taken at 
autopsy from a man aged 60; it shows innumerable pedunculated, long-stalked 
polypi of the ascending and transverse colon, giving rise to five distinct primary 
carcinomas. The other two cases are represented by surgical specimens : one, 
from a man of 38 years, showing multiple papillomas of the descending colon 
with malignant degeneration in both the sigmoid and the rectum; the other, from 
a woman aged 51, shows diffuse polyposis of the ascending colon, with car- 
cinomatous transformation. of two polyps. Cases of polyposis adenomatosa diffusa, 
which appear to have a constitutional basis, often a familial incidence, are few in 
number, and are to be distinguished from the commonly encountered instances of 
isolated polyposis of the colon. Oberndorfer (cited by Henke, F., and Lubarsch, 
O. : Handbuch der speziellen pathologischen Anatomie und Histologie, Berlin, 
Julius Springer, 1926) encountered a single case in a series of over ten thousand 
autopsies. Stammler-Schdttler (cited by Henke and Lubarsch) were able to 
collect from the literature (1923) approximately one hundred cases. 

DISCUSSION 

Paul Klemperer: Cases of multiple polyposis are rated in the literature as 
very rare. Oberndorfer lists only about one hundred cases; it is interesting 
that we should have had the opportunity to observe three cases in recent years. 

Nicholas Alter: I think they arc more common than reported. I had 
a few cases of extensive and diffuse polyposis at the Post-Graduate Hospital, and 
it was interesting that some of these polypi had a tendency to become malignant. 
Definite invasions were seen in multiple places. The condition is often associated 
with ulcerative colitis, and in many cases of the latter disease I have observed 
polyposis with hyperplasia, which may be the causative agent and the starting 
point of the condition. Probably ulcerative colitis has its foundation in inflam- 
matory hyperplasia, followed by metaplasia and possible transformation into 
cancer. 
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Paul Klemperer : Diffuse pob'posis of the type illustrated in the first 
specimen is not to be identified with numerous polyps in the colon. It only seems 
as though it were merely a matter of quantitative difference. If the colon is 
riddled with polypi as in the case shown, it is different from the others in which 
one can easily count the number of polypi. As these cases are frequently observed 
in younger people, they have a pathogenesis different from the polyps that occur 
as a result of inflammatory processes after d3'sentery or ulcerative colitis. The 
fact that there is a considerable number of familial cases further shows that this 
type is different in origin from the tj^pe following colitis. The occurrence of 
such universal poKposis is ver}’^ unusual, and I think one should not identify it 
with the occurrence of several polypi in the intestine, which is, of course, a very 
common experience. 

Nicholas Alter: I have had specimens, one in particular, showing a very 
diffuse poh'posis and cancer. 

Paul Klemperer : That shows that the experience of different persons 
varies. 

Adamantinoma with Metastasis to the Lungs. David Perla and 
Jefferson Vorzimer. 

An instance of adamantinoma of the jaw with metastasis to the lung is 
reported. The bronchi of the lower lobe were markedlj' dilated, and their 
lumina were filled with a cast of the tumor tissue. In places, the parenchyma was 
invaded. It is suggested that the tumor tissue was aspirated into the lung from 
the primary tumor via the trachea and bronchial tree and grew primarily within 
the lumina of the bronchi. No similar metastatic lesion in the lung in a case 
of adamantinoma was found in the literature. 

The Dioxyphenylalanine Reaction in General Pathology. George F. 
Laidlaw. 

The dioxyphenylalanine reaction is specific for two kinds of cells, myelogenous 
leukocytes and melanoblasts. The reacting cell turns gray or black on a colorless 
ground. The reaction is easily performed, constant and inexpensive. 

With myelogenous leukocytes, the dioxA’^phenylalanine reaction duplicates the 
Schultze-Winkler reaction, but it has some advantages. The dioxyphenylalanine 
reagent keeps better, and in the dioxj'phemdalanine reaction the granules of the 
leukocyte stain a fast black. Thej'^ can be counterstained in anj' waj’^ desired and 
the section mounted in balsam, Mdiereas sometimes it is difficult to preserve and 
mount Schultze-Winkler sections without destrojdng the preparation. 

For melanoblasts, the dioxyphenylalanine ’ reaction is the only reliable specific 
reaction. It cannot be replaced b}"^ silver, as claimed by Heudorfer, nor by 
dimethylphenjdendiamine, as stated by Kreibich and bj' Meirowsky. Our experi- 
ments confirm those of Bloch and his school that silver and dimethjdphenylen- 
diamine stain melanin and melanin only. If melanoblasts happen to contain 
melanin, they will stain with silver or M'ith dimethylphenylendiamine ; if they do 
not contain melanin, silver and dimethjdphenylendiamine leave them unstained, but 
thej^ majf still stain vdth dioxyphenylalanine. 

Lantern slides of the dioxyphenylalanine reaction were exhibited, showing 
melanoblasts in normal Caucasian skin and in Negro skin, their increase in number 
in a skin that has been tanned by the x-rays, and their absence in vitiligo. Slides 
of pigmented moles showed the correspondence of the dioxyphenylalanine reac- 
tion with the production of melanin, being greatest just beneath the epidermis 
and fading out in the deeper layers of the mole. Slides of a pigmented Reckling- 
hausen-Lappenelephantiasis from the sacral region showed an increase in the 
number of melanoblasts in the pigmented epidermis, together with groups of 
Mongol cells deep in the corium. The Mongol cells were active melanoblasts. 
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reacting both to clioxyphenylalanine and to silver. The subject was a Caucasian 
girl, 16 years of age. Section from other areas, such as the glutteal fold, in the 
same case of elephantiasis, showed no Mongol cells. 

In association with Lester Cahn, the speaker reported the constant presence of 
melanin and melanoblasts in human gums, a fact heretofore unknown. 

The conclusion is that the dioxyphenylalanine reaction is a valuable aid to 
the pathologist in the identification of mj'elogenous leukocytes; it is indispensable 
in the study of the production of melanin, both in benign and in malignant 
melanoma. As a specific stain for melanoblasts, the dioxyphenylalanine reaction 
identifies the true melanoblast in the metastases of melanoma and distinguishes 
it from mere phagocytes. However, in the identification of melanoblasts, it should 
be remembered that the melanoblast is dioxyphenylalanine-positive only when 
actively producing melanin, and that it does not produce melanin continuously. A 
positive reaction is reliable; a negative reaction has no significance. 

A Simple Technic for the Dioxyphenylalanine Reaction. S. N. BlacK' 

BERG. 

The published technic of the dioxyphenylalanine reaction requires considerable 
chemical and technical skill. This has prevented its general adoption. My 
associates and I have succeeded in simplifying the technic so that it can be carried 
out easily and successfully in any laboratory. 

The Stock Solution . — Dissolve 0.3 Gm. of dioxyphenylalanine in 300 cc. of 
distilled water, cork tightly and keep in the refrigerator. When kept cold, the 
solution remains unchanged for many weeks. 

The Buffers . — Dissolve 11 Gm. of disodium hydrogen phosphate in 1,000 cc. 
of distilled water. 

Dissolve 9 Gm. of potassium dih}'drogen phosphate in 1,000 cc. of distilled 
water. 

Buffer the solution to />ii 7.4 or 7.8 just before use. This can be secured with 
sufficient accuracy by mixing SO cc. of the stock solution with 4 cc. of the 
potassium dihydrogen phosphate, and 12.5 cc. of the disodium hydrogen phosphate 
solution. The chief point is to have the pa value above 7.3, below which the 
reaction does not take place. The pn value may be 8.5 or even higher, giving 
a fast reaction. 

The Sections. — Theoretically, frozen sections of fresh tissue should be used, 
but it is difficult to cut fresh tissue neat^L In practice, we follow Bloch’s custom 
of hardening the tissue in 2 per cent formaldehyde for two or three hours. If 
fresh tissue is used, the sections are dropped from the knife directly into the 
buffered dioxj'phenylalanine solution. Sections from formaldehyde-fixed tissue are 
rinsed in distilled water for five seconds or so and placed at once in the dioxy- 
phenylalanine solution. Prolonged immersion in water is to be avoided, as it 
extracts the ferment rapidly. 

The Reaction . — This takes place slowh^ at room temperature, and quickly at 
56 C. It is usually conducted at 37 C. In about two hours the fluid turns reddish, 
then sepia brown. The first appearance of the sepia color marks the end of the 
reaction. .A section is e.xamined under the microscope. In a correct reaction, 
the melanoblasts and the leukocytes are gray or black, melanin retains its natural 
yellowish brown, and the collagen or other ground is colorless or pale gray. 
If it is desired to stain the leukocytes or melanoblasts more deeply, the section 
may be returned to the dioxyphenylalanine solution for another half hour or so. 

Some tissues are sufficiently acid to lower the pn value below 7.3, in which 
case the solution remains red. and the melanoblasts do not stain. When the tissue 
has been in formaldehyde, especially neutralized formaldehyde, the reaction is 
hastened, the fluid darkened and the ground often overstained. Since water 
cannot be used to wash out these disturbing elements, we change the dioxyphenyl- 
alanine solution for a fresh one after the first half hour, thus washing the sections 
with dioxyphenylalanine instead of water. 
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DISCUSSION ON PAPERS OF DR. LAIDLAW AND DR. BLACKBERG 

S. M. Peck: After Bloch had demonstrated his dioxyphenylalanine reaction, 
his work could be divided into two phases, one, that in which he showed that 
the dioxyphenylalanine reaction is a ferment reaction which takes place only in 
the pigment-building cells at the time when formation of pigment is active, and 
two, that in which he showed that dioxyphenylalanine is probably the propigment. 
It is agreed among workers on pigments that the term melanoblasts refers to 
those cells that are pigment-builders, whether they are ectodermal or mesodermal 
in origin, and that the term chromatophores should be applied only to those 
pigment-containing cells that phagocytose melanin. The mesodermal melanoblasts 
in man are but rudimentarily developed, as in the blue nevus and in the mongolian 
spots ; they are also found in the eye, particularly in the choroid. Bloch’s claim 
that there is a distinct relationship between the pigment-building activity of the 
cell and the intensity of the dioxyphen 3 dalanine reaction was amply substantiated 
by some work that I did. I was able to show that after thorium X was applied 
to the skin, the dioxyphenylalanine reaction became increasingly positive up to 
a maximum intensity in about five days, and then graduall}' returned to a normal 
level. It remains fairly intense for four weeks after the application of thorium X. 
This was the first step in the formation of pigment. Actual melanin was formed 
later, and at the time when the greatest amount of pigment was seen in the cells, 
the dioxyphenylalanine reaction was on the wane. I was able to show, further- 
more, that embryologic formation of pigment took place along similar lines. The 
first step was the presence of dioxyphenylalanine-positive cells at the place where 
formation of pigment was to take place. 

Dr. Laidlaw was correct. I believe, in attributing a phasic formation of pigment 
to the melanoblasts, and that may be the reason why in the intensely pigmented 
Negro skin one sees relatively few dioxyphenylalanine-positive cells, but perhaps 
the phase of formation of pigment is much more rapid in the Negro’s skin than 
in the Caucasian’s skin. 

The question of the origin of the dendritic cells has been much discussed. My 
.research on this subject has led me to conclude that there are three possibilities: 
first, that all melanoblasts have a dendritic shape, but that the dentrites are seen 
only when they contain pigment or oxydase : second, that the melanoblasts can have 
either a dendritic shape or the ordinary" basal cell form, and third, that the 
dendritic cells represent changes in shape of the ordinary basal cells which take 
place during intense formation of pigment. My studies on the formation of pigment 
after the application of thorium X have led me to believe that perhaps the last 
is the true state of affairs. Early after the application of thorium X, a section 
stained with hematoxylin and eosin, or even with silver nitrate, showed very few 
dendritic cells per field. But with the dioxj'phenylalanine reaction there were 
in a low power field as many as 20 cells showing dendrites. Later on as melanin 
was formed, the number of dendritic cells seen with the silver nitrate reaction 
closely approached the number seen in the earlier sections. 

Bloch and I have developed a technic for demonstrating oxydase in the 
leukocytes which is much simpler and much more practical than the Schultze- 
Winkler reaction. Furthermore, since melanin is formed in this reaction, the fine 
granules can be accentuated by means of the silver nitrate. It must be borne in 
mind that the reaction in the leukocytes should not be confused with the dioxy- 
phenylalanine reaction. The former is not specific and can be obtained with 
epinephrine and pyrogallic acid. 

I believe that we now have additional proof in support of Bloch’s claim that 
the dioxyphenylalanine reaction is a ferment reaction and is absolutely specific. 
In collaboration with Sobotka and Kahn at Mount Sinai Hospital, I was able 
to show that the dio.xyphenylalanine oxydase reacts only with the levorotatory 
dioxyphenylalanine. The dextro compound, however, is acted on as well as the 
levo by the leukocytes. This goes hand in hand with what is known of other 
ferment reactions, and since the levorotatory compound is the natural one, it i.s 
a further corroboration that the levo dioxj’-phenylalanine is probably the propigment. 
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I believe that the specificity of the oxydase for the levo compound will help us 
in demonstrating metastases of melanoma. While in the hands of an expert the 
dioxyphenylalanine reaction can be easily differentiated from that of the leukocyte, 
there is often a great deal of difficulty because of poor frozen sections. Therefore 
I would suggest that when there is any doubt, a reaction with both levo and 
dextro dioxyphenylalanine should be done. If the reaction is negative with the 
dextro and positive with the levo, one is dealing with melanoblasts. 

Abner Wolf: I should like to say a word about the experience I had with 
tlie dioxyphenylalanine reaction. Dr. Laidlaw was kind enough to demonstrate 
the reaction to me. It proved to be ver>' simple. I applied it in three cases of 
anterior poliomyelitis, as the question arose whether some of the cells of the 
exudate were microglia cells or polymorphonuclear leukocj'tes. With the aid 
of the diox 3 'phenylalanine reaction performed with the simplified technic of Drs. 
Blackberg and Laidlaw, this point was easily determined. 

Paul Klemperer: Did the monocj'tes give any reaction? 

George F. Laidlaw: No. 

Spheroidal Cell Carcino.ma (Seminoma) of the Epididymis Not Involving 

THE Testicle. A. A. Eisenberg and Harry Wallerstein. 

A man, aged 48, noted progressive swelling with some pain in the right testicle, 
over a period of one year. There was no history of trauma or of venereal disease. 
The testicle and epididymis, when removed, showed a large, solid epididymis, 
measuring 3.5 by 3 cm. It was enclosed in a thick fibrous capsule, which 
separated it from the testicle. On section, the cut surface of the epididymis was 
brownish and solid, and resembled fleshy carcinoma-like tissue. There was an 
occasional area of softening. The testicle was small and compressed, and showed 
no gross areas of involvement. Microscopical!}', the epididymis was entirely con- 
verted into neoplastic tissue consisting of large, pale cells, some round, and others 
polyhedral in form. There was a distinct uniformity in the type of cell, which 
had a clear cytoplasm with a large nucleus containing considerable chromatin 
material, and in many cases filling the entire cell. The cells were arranged in 
large masses with no tendency toward alveolar formation. A small amount of 
stroma was present, and this was infiltrated with lymphocytes. A few necrotic 
areas were seen. The testis was separated from the tumor by a thick band of 
fibrous tissue, and was compressed, with many atrophied tubules. Several sections 
failed to show neoplastic involvement, though, properly to exclude this, the whole 
specimen would have to be sectioned, which was not done. 

A search of the literature revealed twenty reports covering twenty-three cases 
of primary malignant neoplasms of the epididymis. Of these only two were of 
the type reported by us. One case was reported by Hinman and Gibson, and the 
other, by Coleman, Mackie and Simpson. 

We believe the term “spheroidal cell carcinoma” to be preferred to any other, 
because it avoids the controversy regarding the origin of this tumor that is caused 
by the use of the term “seminoma” by Chevassu and “embryonal carcinoma" 
by Ewing. 

This report with the results of a thorough search of the literature have been 
sent for publication to Surgery. Gynecology and Obstelrics. 

Interstitial Hypertrophic Neuritis. Abner Wolf. 

.\ housewife, aged 40, (Neurological Institute, service of Dr. Frederick Tilney), 
complained of pain in both arms and legs, great difficulty in walking and weakness 
of both hands. The illness began in 1914 with a callus across the sole of the 
left foot at the level of the metatarsophalangeal joint. In 1921 numbness developed 
in the region of the callus and extended to the toes. Gradual weakness of the toe; 
appeared, and within a year they were completely paralyzed, and eventually 
markedly contracted. This caused pain across the instep on walking. .-\t about 
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the same time, a similar process began in the left hand and progressed until there 
was contracture unaccompanied by pain, however. In 1928 the right foot and 
hand became involved. The patient’s previous history and that of the family 
were without obvious bearing on the condition. 

The patient showed generalized muscular wasting, most marked in the distal 
parts of the extremities; weakness of the intrinsic musculature of the hands and 
feet, with bilateral “main cn griffe,” contractures and pes cavo-equinovarus, and 
involvement of the flexors and extensors of the wrists and fingers and of the 
quadriceps extensor femoris and anterior tibial groups of muscles. The electrical 
reactions in the muscles of the right arm and leg indicated degeneration; such 
muscles as the biceps and tibialis anticus did not react to the faradic current. 
A number of the peripheral nerves were thick and easily palpable, notably the 
posterior auricular, median and ulnar of both upper extremities, both radials, the 
right perineal and posterior tibial, and both superficial perineal nerves. Deep 
pressure on the nerve trunks caused no pain. The head and trunk were normal. 
There were diminished appreciation of pain, temperature and touch of a glove, 
and the slocking type of distribution in all four extremities. Vibratory sensibility, 
as well as sense of position and movement, were much diminished in both feet. 
No astereognosis was noted. The fundi and the visual fields, the pupils, and the 
rest of the cranial nerves were normal. The intelligence was normal, with good 
memory and insight, and there was no speech defect. 

On Dec. IS, 1930, a small portion of the posterior auricular nerve was e.xcised. 
It was markedly thickened, measuring 4 mm. in diameter, and very firm. It 
was studied by means of cross-sections stained in various ways. 

The epineurium, moderately and .somewhat irregularly thickened, was composed 
of broad bands of collagen that became somewhat more delicate at its inner 
surface and were arranged in horizontally concentric layers. Some of the bands 
toward the outer edge were rather glistening and homogeneous, as if partially 
h 3 'alinized. A considerable number of elongated, fibroblast nuclei lay between 
the fiber bundles, their long axes parallel to the concentric collagen bands. Those 
toward the outer surface of the epineurium were compressed, condensed and 
elongated, while of those toward its inner surface, many were more oval and 
vesicular. 

The perineurium appeared myxomatous. .Scattered, compact bundles of collagen 
running in the longitudinal direction were present in moderate numbers. Between 
these, and between them and both the epineurium and the endoneurium, was a 
loose, weblike mass of delicate fibers interlacing, in all directions and staining 
often indefinitely. These stained faint blue with Mallory’s connective tissue stain, 
reddish in van Gieson’s stain and faint tan with phosphotungstic acid-hematoxylin. 
On their surfaces, especially where they lacked definition, and in some of the 
spaces between them, was a finely granular material, faintly pink in hematoxylin- 
eosin, reddish with Mallory’s connective tissue stain and faint gray in Laidlaw’s 
silver stain for connective tissue. In Mayer’s mucicarmine stain, no mucin was 
demonstrated, although occasionall 3 ’^ some of the fine fibers took a reddish tinge. 
Lying in the strands of the loose web were a few fibroblasts. Most of them were 
rather elongated and had elongated nuclei with a little chromatin in coarse 
granules ; a few were star-shaped, with nuclei more nearly spherical. The larger 
vasae nervorum in the perineurium showed moderate fibrosis. In many of them, 
the adventitia and most of the media seemed to have undergone the same myxo- 
matous change as the perineurium. Man 3 ^ of the arterioles showed partial or com- 
plete hyalinization. There were a few scattered mononuclear leukocytes and 
lymphocytes in the perineurium. 

The nerve bundles in this perineurial tissue were striking. In cross-section, 
they consisted of groups of spherical masses, each many times the diameter of 
an ordinary axon and its sheaths. These masses had a concentric, lamellated 
structure, looser toward the outer margin and compact internally. They were 
cither empty or surrounded a myelin sheath and axon, or a naked axon. Each 
of these tubular structures showed from one to four longitudinally disposed nuclei, 
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varj'ing in shape. Their chromatin was scanty and coarsely granular; they lay 
between the lamellae, and their structure was the same whether they lay abutting 
on the myelin sheath, on the internal surface of the ring, or toward the outer 
margin of the ring. Some investigators have referred to these formations seen 
in cross-section as “onion-bulbs,” because of their concentric, lamellated structure. 

The laminae took an intense stain for collagen. Toward the outer margin of 
the laminated structure, the laminae were often composed of contiguous, loosely 
arranged, longitudinal bundles of collagenous connective tissue. With the stains 
for reticulum, horizontal bands of reticulin could be seen in the same zone. This 
outer area of the lamellated structure likely represents a thickened band of 
endoneurium. 

The inner laminae had greater circular continuity and were more compact. 
In most cases, they were directly continuous with the outer laminae, appeared 
collagenous and had the horizontal bands of reticulin. A few of the bulbs showed 
a more homogeneous central portion, clearly separated from the outer, thickened 
endoneurial la3'er. These homogeneous areas also took the collagen stain intensely', 
and with the immersion lens looked finety stippled, as if they had many fine 
longitudinal fibrils in their substance. The inner portions of the ' concentric, 
structures, it is likelj’, arose from hj'pertrophy and metamorphosis of the Schwann 
sheaths. The many nuclei seen in a single cross-section would represent an 
increase in the number of Schwann nuclei, since, ordinarily, onh' one such nucleus 
is present between two nodes of Ranvier. 

The myelin sheaths were greatly reduced in number. No fragmentation of 
the myelin was encountered. In the preserved sheaths, the mj'elin was concen- 
trated toward the margins of the sheath and about the incisors of Schmidt- 
Lantermann. With the Mallory connective tissue and Masson’s trichrome stains, 
tlie neurokeratin network was well preserved in manj' of the undegenerated 
sheaths, and was stained orange and separated from the inner margins of the 
concentric, lamellated structures. 

The total number of axons was increased, although many of the “onion bulbs” 
contained none. There was, however, a large number of naked axons of varying 
caliber, mostly delicate, lying eccentrically in the bulbs and at their margins, 
which represented regenerating nerve fibers as well as persisting sj'mpathetic and 
demyelinated fibers. Of the persisting axons in a central position, some appeared 
hypertrophied, others, shrunken. 

Thirty nine cases of interstitial hypertrophic neuritis have been described in 
the literature, with fourteen autopsies and five biopsies. An extended report is 
to appear soon in the BuUctin of ihc Neurological Institute of New York. We 
believe that this is a primarj" disease of the Schwann apparatus, characterized by 
overgrowth and sclerosis, and that the infiltrative cells in the perineurium are 
incidental to the degeneration of the mj’clin sheath and axons. S3’philis, intoxica- 
tions, and other exogenous and endogenous factors have not appeared consistentb^ 
enough in association with the disease to postulate them as the underlying cause. 
The frequent familial occurrence and onset in early youth suggest a congenital 
condition. 

DISCUSSIOX 

Alfred Plaut: Is anything known about the early stages of this disease? 

Arxer Wolf: This condition does not come under observation until it is 
advanced. The changes in the Schwann cells are the initial ones; they do not 
produce aiw earh’ S 3 miptoms because the m 3 "elin sheaths are intact for a long 
time, and the axons are the last to go, so that s3'mptoms do not arise until late. 

Alfred Plaut: Do you call this '“neuritis” from the general clinical stand- 
point only — not from the anatomic standpoint? 

Abner Wolf: Yes. 

Leon H. Cornwall : I saw this case, and have seen three others. This 
is the first time that I have seen sections of this tissue stained by the Laidlaw 
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method. Dr. Wolf did not say whether or not he accepted the explanation in the 
literature, that this process is initiated by the Schwann cells and only later 
participated in by the epineurium, the endoneurium and the perineurium. It seems 
to me that there may be some doubt whether the so-called “onion bulbs” are 
comprised of Schwann cell components only. It is somewhat important to determine 
that. The same point arises in the conception of regeneration. Dr. Hassin of 
Chicago has advanced the opinion that the nuclei seen in nerves following injury, 
which have always been considered nuclei of Schwann cells, are derived from 
the mesodermal sheaths of the nerves and not from the ectodermal constituents. 
He believes that the Schwann cells act as scavengers in the peripheral nervous 
S 3 "Stem in a manner similar to that exemplified by certain glial cells in the central 
nervous system, and that, when degeneration of myelin occurs, these scavenger 
cells ingest the degenerated lipoid products, transport them to the blood channels, 
and then end their existence. He believes that the cells forming the cordons 
between which the regenerating axis-cjdindcrs insinuate themselves are of meso- 
dermal origin. It may be that the pathologic change here is initiated by the 
mesodermal rather than by the ectodermal constituents. I would not imply that 
I hold that' view, but I think it is possible, and I am rather interested to know 
Dr. Wolf’s opinion of the significance of the fibrils that are stained by the 
Laidlaw method. 

Abxer Wolf; I think Dr. Cornwall’s point is well taken. However, the 
presence of reticulum between these bundles of Schwann cells does not rule out 
their being the primary factor in the formation of the lesions of the disease. Both 
Nagoette and P. Masson, among others, are of the opinion that the Schwann 
cells can produce both reticulum and collagen. Nagoette, in his work on regenera- 
tion in peripheral nerves, claimed that bands of Schwann cells growing out of 
the regenerating peripheral stump arc able to lay down collagen in the absence 
of any fibroblasts. Fibroblasts, in his opinion, only secondarily invade the Schwann 
bands after the newly formed endoneurium has completely surrounded the reformed 
Schwann sheaths. Masson, in a report on schwannomas soon to appear, is of 
the opinion that the Schwann cells take part in the laying down of connective 
tissue fibers in these tumors. If these cells are capable of elaborating such fibers, 
the appearances seen in the Laidlaw stain in interstitial hypertrophic neuritis are 
not inconsistent with the Schwann cell hypothesis as to the formation of the 
typical lesions. 


Aorticoventriculak Fistula with Engrafted Acute Bacterial Endo- 
carditis. Mendel Jacobi and Ab'raham Heinrich. 

A white boy, 1^2 years old (presented at the meeting on Dec. 10, 1931), was 
hospitalized because of pyrexia and painful knee and elbow joints. The heart was 
enlarged : apical and pulmonic systolic murmurs were present. A loud, harsh, 
to and fro murmur was present at the midsternum. The blood culture was 
positive for Streptococcus haemolj'ticus. The child died on the following day. 

On necropsy, the heart showed a patch of fibrinous pericarditis over the left 
ventricle and over the conus. The aortic valve was bicuspid, and both coronary 
orifices opened into the larger anterior cusp. Between these two and on the 
same level, an opening 0.6 cm. in diameter led into a fistulous tract, which extended 
obliquely downward, forward and to the right, opening into the right ventricle 
beneath the commissure between the right and left posterior pulmonic valve cusps. 
The tract narrowed toward the ventricle and was filled with gray-yellow thrombus. 
A triangular cavity in the posterolateral right ventricular wall communicated 
with the tract. The kidneys presented minute cortical abscesses. 

Microscopically, the tract was composed of a peripheral zone of granulation 
tissue and a lumen containing polymorphonuclear leukocytes, streptococci and 
debris. The medial zone of granulation tissue was widest at the ventricular end. 

We explain the congenital defect as follows: The distal bulbar swellings 
that make up part of the aortopulmonic septum and are also the origin of the 
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aortic and pulmonic valve cusps are irregular as to form and occurrence, in man. 
We can conceive of a persistent communication in this distal bulbar septum itself, 
distal to the aortic valves, and the pulmonic valves arising immediately distal 
to such a defect. In support of this opinion, the pulmonic valves were 0.8 cm. 
above the aortic valves as measured from the apex. Usually the two valves are 
on the same level. 


CHICAGO PATHOLOGICAL SOCIETY 

Regular Monthly Meeting, April 11, 1932 
R. H. Jaffe, President, in the Chair 

Impaction of a Neuro-Epithelial Cyst in the Third Ventricle of the 

Brain. Carl O. Rinder and Paul R. Cannon. 

A woman, aged 47, died as a result of the impaction of a cystic tumor in the 
foramen of Monro. The tumor was 15 mm. in diameter, was filled with trans- 
lucent, gelatinous material and was attached to the right choroid plexus. The 
contents was lipochrome, and the lining epithelium was ciliated. Such tumors, 
usually described as “colloid cysts,” are supposed to arise from the paraphysis. 

The clinical symptoms extended over ten years. These were intermittent 
headaches, nausea, visual disturbances and sudden relief by changes of posture, 
owing, presumably, to a ball-valve action of the cyst. Finally, the cyst became 
impacted, and death occurred rapidly from acute internal hydrocephalus. 

DISCUSSION 

J. P. SiMMONDS : I have examined the brain of a patient whose symptoms 
duplicated those described. The convolutions of the brain were flattened, and 
there was a cyst of the choroid plexus. 

A. A. Arkin : Ecchinococcus cysts and cysticercus cysts of the choroid plexus 
deserve consideration. 

G. W. Hall : The symptoms of patients with these cysts, though very char- 
acteristic, may resemble those of other conditions, such as migraine. 

Appendicitis in Measles. I. Davidsohn and Jacob M. AIora. 

The literature on the histologic changes in the tonsils and in the appendix in 
the prodromal stage of measles and during the course of the disease was reviewed. 
A second case was reported with characteristic giant cells in the lining of the 
appendix. 

DISCUSSION 

R. H. Jaffe; Similar cells occur in the secondary lesions of syphilis. These 
giant cells are not specific for any one condition. 

Experimental Fat Embolism of the Mvocardiu.m in Dogs. S. A. Szurek 
and Z. G. Czaja. 

The results of emboli of fat in the coronary arteries of dogs were reported, 
with a brief survey of the literature on fat embolism. Oil pressed out from 
adipose tissue of dogs was slowly injected into one or more divisions of the 
anterior branch of the left coronary artery, and the hearts were examined after 
intervals of from six hours to thirty days. Instead of localized obstruction at 
some place near the mouth of the pulmonary artery in the aorta, as occurs with 
spontaneous occlusion in the human heart, now so familiar to clinicians, the 
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obstruction in the hearts of these clogs was due to a fluid embolus, spreading 
widely in the capillary bed distal to the site of injection. This factor resulted in 
some differences between the infarcts produced and those made experimentally in 
other ways and studied by other observers. The adventitious fat and the changes 
connected with its ultimate disposal in the entire region infarcted were observed; 
phagocytosis of fat and of the detritus of blood and necrotic muscle were con- 
spicuous, and it was also noted that some of the oil introduced was still present 
in the partly healed lesions as long as thirt}' days after its introduction. 

After this study was finished in the spring of 1931, and a report prepared for 
publication, an article b}'^ Vance appeared, (The Significance of Fat Embolism, 
Arch. Surg. 23:426, 1931). The streaky and “flamelike” hemorrhages that he 
found in the myocardium of human hearts caused b}-^ emboli of fat following 
injuries accompanied by fractured bones are of interest because similar hemor- 
rhages were observed in the dogs’ hearts. The comment made by Vance on an 
absence of reports of human fibrous m}'ocarditis due to fat embolism is also 
pertinent to this study of experimental lesions, for in the dogs’ hearts scars were 
formed. 

Stenosis of the Superior Vena Cava Due to AIedia.stinau Tuberculosis. 

George Milles. 

Obstruction of the superior vena cava may arise from aneurysms, mediastinal 
growths of many kinds, enlarged Ij-mph nodes and thrombosis. Edema and 
cyanosis of the head, neck and thorax to the level of the fourth or the sixth ribs 
are the important clinical symptoms. The edema is most conspicuous in the head 
and neck, and least so in the arms. The veins of the collateral circulation are 
prominent. The subjective symptoms are dyspnea, orthopnea, dizziness, fulness 
of the head and somnolence. 

A white man, 42 years of age, an e.x-prize-fighter, was first seen on Feb. 5, 
1931. He complained of dizziness, dyspnea, orthopnea, swelling of the face and 
neck and sleepiness. He had been well until the summer of 1930, when he noted 
dyspnea on exertion, dizziness, orthopnea and drowsiness. At about the same 
time, his face and neck began to swell, and his collar size increased. The symp- 
toms were slowly progressive, accentuated on exertion or stooping, and during the 
following months the swelling of the face and neck fluctuated in degree, depending 
on his phj'sical activity. About December, 1930, choking spells and extreme 
orthopnea disturbed him at night, and watering of the eyes became almost constant. 
During this time he had a slight, rather insignificant cough and lost about 6 
pounds (2.7 Kg.). Phj^sically, he was well nourished and exceptional!}’’ well 
developed, of the short, stocky type. His face and neck were definitely edematous 
and dusk}"; his lips were slightly cyanotic, and the conjunctivae showed injection 
and were edematous. The jugular veins were distended, and prominent varices 
encircled the costal margins. Slight widening of the upper mediastinal dulness 
was noted on percussion. The blood pressure was 128 systolic and 78 diastolic 
in both arms. Laboratory examination revealed 10.5 Gm. of hemoglobin per 
hundred cubic centimeters of blood, 4,560,000 red cells and 5,350 white cells of 
which 40 per cent were lymphocytes. The results of the Wassermann and Kahn 
tests were negative. The blood chemistry and the urine were normal. The 
x-ray plates and fluoroscopic examination revealed a slightly widened upper 
mediastinal shadow, which was interpreted as a tumor; no evidence of aneurysm 
was found. Deep x-ray therapy caused no change in the clinical findings during 
the following months. However, the hemoglobin increased to 16.5 Gm. per hundred 
cubic centimeters of blood and the red count to 5,480,000. The patient was 
observed until November, 1931 ; then he began to complain of some increase in 
dyspnea, although objectively little change had occurred. The cause of the obstruc- 
tion was thought to be a benign tumor, and in view of the hopeless outlook a 
mediastinal exploration was undertaken by Dr. Lindon Seed. Markedly dilated 
superficial veins were encountered when the skin was incised. The right internal 
mammar}" vein was about 8 mm. in diameter, and when it was opened, a stream 
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of blood spurted 20 cm. from the upper end. The mediastinum was widely exposed, 
but no tumor was found. The superior vena cava was distended, blue and thick- 
walled. The wound was closed. On the following day, the edema of the head 
and neck increased, the arms were edematous, and cyanosis and dyspnea were 
marked. Respirations became rapidly labored, the edema and cyanosis more pro- 
nounced and the patient died on the second day after operation. 

Postmortem examination demonstrated marked dilatation of the superficial 
veins and of the internal mammary, azygous and superior epigastric veins. A 
cartilagenous, poorly defined mediastinal mass adherent to the lung encircled the 
superior vena cava about 4 cm. above the right auricle. The lumen in this region 
was 2 mm. in diameter; the wall was thickened to 7 mm. by dense connective 
tissue, and at the center of the encircling mass was cheesy necrotic material like 
a necrotic lymph gland. Above the stenosis, the blood vessel was dilated moder- 
ately. The other viscera had no changes. 

Microscopic sections through the stenosis demonstrated a central region of 
caseation necrosis. About this was dense hyalinized connective tissue with diffuse 
and focal infiltrations by lymphoid and epithelioid cells, fibroblasts, a few Lang- 
hans giant cells and macrophages. No tubercle bacilli were found in sections 
stained by the Ziehl-Nielsen method. However, macrophages containing a few 
variable-sized, acid-fast granules were noted. A diagnosis of chronic fibrocaseous 
tuberculosis of a mediastinal lymph gland was made. The stenosis of the superior 
vena cava was caused by the scar tissues around a caseous, tuberculous mediastinal 
lymph gland. 


BUFFALO SOCIETY OF PATHOLOGISTS 
Meeting of April 26, 1932 
Kornel Terpran, President, in the Chair 

Pneumonic Changes in a Five Months’ Fetus. Margaret Warwick. 

The mother of the infant had an cntirelj" normal pregnancy, with no infection 
of any kind. Labor was spontaneous, and she delivered herself of a male fetus, 
weighing 13 ounces (404.3 Gm.), and, according to her last menstrual period, of a 
little less than five months’ gestation. This fetus apparentlj’^ had been dead for 
a short time before birth, but showed nothing of interest on gross examination. 
^Microscopic sections showed the only pathologic lesions present to be in the lung. 
Only bronchiolar structures corresponding to the primitive alveoli were present. 
In all these, forming together a glandlike alveolar structure, were large collections 
of pus cells, in some of which could be made out a few brownish granules. The 
tissue between the primitive alveoli showed very mild infiltration by pus cells. 
Gram stains made on the pulmonary tissue failed to demonstrate any bacteria. 
This is a case illustrating pneumonic changes in a five months’ fetal lung appar- 
ently caused by aspiration of amniotic fluid, in which there may have been some 
meconium as shown by brownish granules in the pus cells. The mother made 
an uneventful recovery with no evidence of any inflammatory process. Control 
examinations on sections taken from lungs of the same fetal age did not show 
the findings described. 

Congenital Endocaroiai. and Myocardial Fibro.sis with Calcification. 
W. F. Jacobs. 

The case was that of a new-born girl who survived birth approximately four 
hours ; she was cyanotic at first and continued thus until dcatli. Gestation and 
delivery were normal. There seemed to be, however, an excess of amniotic fluid. 
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The postmortem observations rvere typically those of chronic passive congestion. 
The lieart was much enlarged. This enlargement was symmetrical, involving the 
ventricles onR The shape of the heart was distinctly bulbous. The walls were 
resilient, so that the organ was not unlike a thin-walled rubber ball that after 
inr^gination springs back into shape. Both ventricles were dilated ; the walls were 
about 5 mm. thick. The endocardial surfaces of both ventricles showed diffuse 
fibrosis, and on the cut edges fibrous strands could be seen penetrating the muscle. 
There was an open foramen ovale, normal in outline, and a patent ductus arteriosus 
of normal length and width. Histologically, the endocardium showed diffuse 
fibrosis. Areas of fibrosis and calcific deposits were found in the muscle. No 
cellular infiltration indicating an inflammatory process was seen. 

The endocardial fibrosis can be assumed to have developed on a mechanical 
basis, as described by j^Iarie Hertel in cases of so-called “functional elastic parietal 
endocardial fibrosis.” This endocardial fibrosis may be secondar}'^ to the changes 
demonstrated in the muscle. The cause of the muscle damage could not be 
determined. B. Fisher reported a case in which there were endocardial and myo- 
cardial lesions similar to this one. In his case, however, infiltration by white blood 
cells was seen, and the mitral valve showed also fibrous lesions. 

B.^cillus Fkiedlander Septicemia. E. T. Mueller. 

A white man, 63 years old, was in good health until Feb. 21, 1932, when he 
had a severe chill lasting thirty minutes. After that he felt well until the middle 
of March when he again had chills, which came on almost dail}". Ph 3 'sical exami- 
nation revealed onl}" enlarged cardiac dulness. Moderate leukocj’-tosis was present. 
Blood specimens taken on several occasions gave pure cultures of Friedlander's 
bacillus. At autopsy, no evidence of pneumonia or pleuritis was found. There 
was a large abscess below the left diaphragm, together with septic infarctions 
of the spleen. Other abscesses were found in the pancreas and the prostate. 
Purulent leptomeningitis was also present, and septic emboli were discovered in 
slides from the myocardium. Smears and cultures taken from the pancreas, the 
prostate and the meninges jdelded only Friedlander’s bacillus. 

Cystitis Emphysematosa in a Diabetic Patient. S. Sanes. 

Necrops)' revealed cj'stitis emphysematosa in a 62 year old, white woman. Other 
important findings included marked generalized arteriosclerotic changes, especially 
of the basilar and vertebral arteries, with calcification and narrowing of the lumen; 
focal malacia of the pons with gliosis, and marked atroplw of the pancreas. During 
life the patient showed frequencj' of urination. The blood sugar was 790 mg. per 
hundred cubic centimeters ; the carbon dioxide-combining power, 28 mm. of 
mercurjL Grossh^ the bladder was distended -with 400 cc. of smoky yellow, gas- 
containing urine. Its entire lining was covered with white, foamy gas vesicles of 
vaiying sizes. Marked hemorrhage was also present. The histologic picture 
corresponded to chronic recurring cystitis with marked inflammator}^ edema, infil- 
tration by round cells, many eosinophils, plasma cells and polymorphonuclear leuko- 
cytes, extensive recent hemorrhage, and pronounced desquamation of epithelium. 
Foreign body giant cells and endothelial giant cells were also noted. Throughout 
all laj'ers of the wall were gas cysts, which included distended lymphatic vessels 
and emphj'sematous tissue spaces. Smears from the surface of the bladder and 
from the gas vesicles showed only gram-negative, plump bacilli with rounded ends. 
A culture of Escherichia vesiculoformis was obtained from the urine. Cultures 
from the bladder, taken after the organ had been fixed, were negative. Bacterial 
stains revealed short, rounded bacilli in the tissues. Factors of etiologic and 
pathogenic significance in this case, including sex, chronic invalidism, distention 
of the bladder with residual urine, cystitis, bacteria and h 3 ^perglycema, were 
stressed. Twent 3 "-nine instances of C 3 'stitis emph\'^sematosa in human beings and 
animals have been reported. Two of these cases occurred in diabetic subjects. 
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Hodgkin's Dise.\se of the Bkeast. K. Terpean. 

A Jewish woman. 58 years of age, entered the hospital complaining of a lump 
and pain in the right nipple. The lump had been present for a year, growing 
gradually larger and invohdng the areola. The past history was negative. Physical 
examination revealed a small, hard, solitarj- node on the right side of the neck. 
The right breast showed an enlarged, deformed nipple with a lumpy involvement 
of the pigmented area about the nipple. Xodes were palpable both in the axillae 
and in the groins. They were soft, motable and beam-sized. In the hospital a 
radical amputation of the right breast was performed, with remot'al of the axillary 
nodes. Important laboratory- findings included a red blood count of 5.120.030. SO 
per cent hemoglobin, and a white count of 9.450. witli an increased number of 
eosinophils, basophils and monocytes. The Wassermann reaction was negative. 

Grossly, the breast showed an elongated and deformed nipple, whicli was firm 
and dark brown. The areola was dark brown. The skin was not desquamated, 'out 
irregular. On section, tlie tissue underneath the nipple and areola, surrounding the 
ducts, was grayish white, firm and nodular. The remaining mammary tissue 
appeared normal. The lymph nodes were small, bean-sized, not hamd. and on 
section glistening gray. The histologic picture showed a typical Hodg’Kin’s 
granuloma around tlie ducts. In one axillary lymph node was noted a small 
nodule in beginning fibrosis with changes typically tliose of Hodgkin's disease. 

The literature disclosed only one report of Hodgkin's disease of tlie breast, 
that of a case in a 16 year old girl with involvement of several peripheral lymph 
nodes, described by Kuekens. 

The carcinoma-like gross picture of Hodgkin's disease of the breast, resembling 
somewhat superficial carcinoma of the ducts (so-called Paget's disease), was 
pointed out. The question of tlie pathogenesis of the changes in the breast was 
discussed, and the origin in tliis case by ivay of a retrograde lymphogenous spread 
in connection with tlie changes found in the axillary lymph nodes was considered. 

Changes i.n the Brain in .\ Case of F.atai, Insulin Shock. K. Terplan. 

.\ diabetic, white boy. 16 years old, had been given, at home and in the hospital, 
92 units of insulin within twenty hours for apparent diabetic coma. Following 
this, he showed severe generalized convulsions, tonic and clonic, with nystagmus 
and twitching of the right side of the face and of the tongue. The blood dextrose 
was 4t> mg. per hundred cubic centimeters: the white blood count was 12.000. witli 
81 per cent polymorphonuclear cells; the temperature was 101 to 107 F. .\fter 
treatment to combat the hypoglycemia had been carried out, tlie blood sugar rose 
to 190 and l62 mg. per hundred cubic centimeters. The patient, however, never 
regained consciousness, dying in three days. 

The most important postmortem o’oservation was that of extreme edema of 
the brain (.weiglit. 1.535 Gm.I with marked injection of the veins in t’ne distended 
leptomeninges and in the brain substance itself. The same swelling was also noted 
in the spinal cord, which was closely pressed to the pachymeninges. The subdural 
space was practically obliterated, and the ventricles were markedly diminished in 
size, compressed by the swollen brain substance, .Almost no spinal fluid -aTiS 
present. The pancreas weighed 34 Gni. 

Sections stained by Xissl's method showed ver>- severe changes in different 
parts of the corte.x. chiefly in the occipital and frontal lobes, tlie island of Reil and 
the hippocampal g>-rjs. The changes consisted of extensive colliquation of the 
ganglion cells (many pictures of so-called Xissl's Ecnz\'rai:dcnir:a being present 1. 
especially in the third layer. In some places, this layer 'nad almost entirely dis- 
appeared. The glia cells presented severe regressive changes of the ^o-called 
ameboid tx-pe : the capillaries showed extensive swelling of the endothelial ceils. 
The changes were specially present in the depths of the gyri. The motor region 
shiOwed almost no destruction compared with the other cortical areas. The 
ganglion cells in the brain stem, medulla, spinal cord and basal gansrli<in' were 
also much less damaged. The etiologic factors involved in the .'■evere destruction 
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of the ganglion cells in hypogb'cemic conditions, particular!}'- the marked edema 
of the brain, -were discussed. The literature was reviewed and only one similar 
observation — two cases by ^^^ohlwill — ^was found. In Woblwill’s cases, however, 
the histologic changes were more diffuse, and, strangely enough, no edema was 
present, kly case demonstrated most clearly the reciprocal relationship between 
true swelling of the brain and the amount of cerebrospinal fluid. Several ante- 
mortem attempts to obtain spinal fluid by lumbar and cisternal puncture were 
fruitless. Only a small amount of bloody fluid was procured — no real spinal fluid. 

DISCUSSION 

Byron D. Bowen : This patient’s symptoms were unquestionably due to insulin 
shock produced by the injection of a large quantity of insulin when the patient 
was already having hypoglycemic symptoms brought on by exercise. Adequate 
treatment was not given until eighteen hours after the onset of symptoms. The 
restoration of the hypernormal glycemia together with a sedative controlled 
the comnilsions, but did not restore consciousness. These points suggest that the 
changes in the brain produced by hypoglycemia may reach a point that is irre- 
versible by dextrose. 
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Man and Medicine: An Introduction to Medical Knowledge. By Dr. 
Henry E. Sigerist, Professor at the University of Leipzig. Introduction by 
Dr. William H. Welch, Professor of the History of Medicine, the Johns 
Hopkins University. Translated by Margaret Galt Boise. Cloth. Price, §4. 
Pp. 340. New York: W. W. Norton & Company, Inc., 1932. 

The original German edition was published by Georg Thieme in Leipzig in 
1931 under the title “Einfiihrung in die Medizin.” The following review was 
printed in the Archives (12:519 [Sept.] 1931) : 

“The author is Sudhoff's successor as professor of medical history in the 
University of Leipzig. He addresses himself especially to young persons about 
to begin the study of medicine. His object is to give them needed insight into 
the task ahead of them by means of a simple, yet comprehensive, conspectus of 
medicine as a whole on a historical or a developmental basis. There are seven 
chapters. The first deals with the structure and function — anatomy, physiolog)' 
and psj'chology — of normal man. The necessity for the physician to acquire a 
broad knowledge of man in all his relationships is stressed. The next four 
chapters discuss the patient and disease. The growth of the concept of disease, 
its course and causes are discussed with admirable clearness. Then there is a 
chapter on diagnosis, healing and prevention. The last chapter is devoted to the 
doctor himself and his relation to society. The book is written in a remarkably 
clear, direct and effective style. Typographically, the failure to indent the para- 
graphs may be confusing to the reader. The book is highly interesting and will 
be of great help to medical students at the beginning of their course. It is 
recommended to all who are interested in the development of medicine and espe- 
cially to medical educators. Sigerist shows clearly that as the developmental 
relations of various subjects in the study of medicine come to be understood, the 
sense of discontinuity in the medical curriculum, especially in the first two or three 
years, tends to vanish. The book merits translation into English.” 

Not much needs to be added to this statement. Dr. Welch, in his foreword, 
emphasizes that the clear and flowing style has been well preserved in the transla- 
tion by Miss Boise. The book has been translated into Swedish, and translations 
into French and Spanish are to follow. The author writes in his preface: “The 
books is ... a first attempt to picture the whole structure of medicine in 
the frame of general culture. When it appeared in Germany a year ago I was 
pleasantly surprised to find that it was welcomed by a large public outside of 
medical circles. Now a visit to Baltimore . . . and a lecture tour through 
the United States, have impressed me with the fact that there is in America a 
similar interest in the cultural aspects of medicine. I am therefore encouraged to 
believe that the present translation will appeal to the laity, as well as to medical 
students and physicians, in the English-speaking world.” Simultaneous!}’ with the 
appearance of this translation comes the announcement that the author has accepted 
the professorship of the history of medicine in the Johns Hopkins Universit}’ 
on the retirement of William H. Welch. 

Human Cancer: Etiological Factors; Precancerous Lesions; Growth; 
Spread; Symptoms; Diagnosis; Prognosis; Principles of Treatment. 
By Arthur Purdy Stout, I^I.D., Associate Professor of Surgery, College of 
Physicians and Surgeons, Columbia University: Attending Surgical Pathol- 
ogist, Presbyterian Hospital, New York. Cloth. Price, SIO, net. Pp. 1007, 
with 331 original engravings. Philadelphia: Lea & Febiger, 1932. 

The opening sentence of the preface reads : “This monograph, as its subtitle 
indicates, is an attempt to discuss the development and growth of all the different 
kinds of cancer in the human body. It has long been recognized that each 
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particular anatomical region of the bod 3 - produces cancers which differ in many 
respects from those in other parts of the body. Therefore, this book deals with 
cancer by regions.” However, tumors of the central nervous sj^stem, malignant 
or benign, primary or secondary, are not considered except mainly for brief 
references to Hodgkin’s disease, leukemia and bTOphosarcoma of the brain and 
spinal cord. The title of the book does not indicate the omission, and no mention 
is made of it in the preface. 

The word cancer is used to include everj^ type of malignant tumor. In order 
to avoid confusion, only those names of different tumors are used “which are 
current, most widely known and therefore recognized by the greatest number.” 
This is a good rule for a book like the one under consideration, but to apply the 
word epithelioma as the only designation to practicallj' every form of carcinoma 
arising in flat surface epithelium is not in accord with the best usage, at least by 
pathologists, and furthermore is undesirable because it tends to create a suspicion 
that somehow epithelioma differs radically from carcinoma. In the index of the 
book, squamous cell carcinoma of the breast, the bronchus, the conjunctiva, the 
larynx, the lip, the tongue, the urethra, the skin, and so on is not listed under 
carcinoma but under epithelioma, while under skin, larynx and the like, carcinoma 
is not given, but squamous cell epithelioma. This arrangement is awkward. 
The simplest way would have been to have used carcinoma as the standard term 
for all carcinomatous cancers. 

After a general introduction of four pages come fort 3 ’^-seven chapters on 
cancers in various parts of the bod 3 ’- except, as stated, the central nervous s 3 "stem. 
In general, the chapters follow this order: introduction; etiologic factors and 
precancerous lesions; the beginning, growth and spread of the cancers under con- 
sideration; the symptoms and signs, and the essential principles of treatment. 
There are 331 original illustrations of gross and microscopic appearances, almost 
all photographic (not engravings), and for the most part commendable. The 
value of certain photomicrographs of appearances under higher powers, magnifica- 
tion not stated, is questionable. The presentation is clear and orderb'. The book 
contains in well organized form a large amount of reliable information about 
the various types of cancer in different parts of the body exclusive of the central 
nervous system. 

The Life of Edward Jenner, M.D,, F.R.S., Naturalist and Discoverer of 
Vaccination. By F. Dawtre 3 ’- Drewitt, M.A., M.D., F.R.C.P. Cloth. 
Price, $2. Pp. 127, with portrait. New York: Longmans, Green & Company, 
1931. 

And he stood between the dead and the living ; and the pestilence was stayed. — 
Numbers XVI, 48. 

Much has been written about Edward Jenner, mostly in the form of brief 
sketches in medical journals. The value of his work to humanit 3 ’' is recognized : , 
he is one of its greatest benefactors. Of the formal biographies of Jenner, there 
has been only one, John Baron’s, published in two volumes (1827-1838), the last 
fifteen 3 'ears after Jenner’s death, in which the “true and genuine lineaments of his 
mind should stand forth in all their fair and just proportions.” Fortunately 
the records in Baron’s work are an invaluable source of information about Jenner 
— true “memoirs pour service ” — hut obviousb' they themselves will be read by 
only a few. Drewitt’s little book, which is based mainly on Baron’s, gives an 
excellent short account of Jenner’s life which should interest wide circles of 
readers. In short space the author succeeds in giving an accurate, comprehensive 
and winning picture of Jenner: his life as a country doctor, his observations in 
natural history, his establishment by simple experiments of vaccination against 
smallpox and his vusdom, simplicity and benevolence. 
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Die theoretischen Grundlagen und die praktische Verwendbarkeit der 
gerichtlich-medizinischen Alkoholbestimmung. Von Prof. Dr. E. M. P. 
Widmark, Mediz.-chem. Institut der Universitat Lund, Scliweden. Neue 
Folge, Kelt 11. Fortschritte der naturwissenschaftlichen Forschung. Heraus- 
gegeben von Prof. Dr. Emil Abderhalden. Paper. Price, 14 marks. Pp. 140, 
with 59 illustrations. Berlin: Urban & Schwarzenberg, 1932. 

A practical and reliable micromethod for determining the presence of ethyl 
alcohol in the blood is described, based on the bichromate method. The micro- 
method has been used extensively in Sweden to determine alcohol in the blood 
for medicolegal purposes. The results of examinations of about seven hundred 
samples of blood in the course of routine investigation of traffic accidents are 
presented and discussed. Especially interesting cases are reported in detail. The 
determination of alcohol in the blood and urine in necropsies is also considered. 
The book is a highly important contribution to the study, scientific and practical, 
of the medicolegal problems of alcohol. 


General Bacteriology. By Edwin O. Jordan, Ph.D., Professor of Bacteriology 
in the University of Chicago, and the Rush Medical College, Chicago. Tenth 
edition, entirely reset. Cloth. Price, §6 net. Pp. 819, with 200 illustrations. 
Philadelphia: W. B. Saunders Company, 1931. 

Not much need be said by way of introducing the tenth edition of this standard 
and popular textbook. The revision has brought the book well abreast with current 
knowledge. Variation, undulant fever, filtrable virus diseases and bacteriophage 
are some of the topics that have received special consideration. The question 
of “nomenclature has been dealt with perhaps rather summarily,” says the preface. 
“Generic names that have come into quite general use, such as Salmonella, Myco- 
bacterium and Brucella, are tentatively employed, and even Eberthella has been 
somewhat reluctantly introduced. Convenience rather than strict rules of taxonomy 
seems likely to govern the naming of bacteria until a general nomenclatural system 
can be worked out by international agreement.” Although the number of pages 
now is 819, this increase does not indicate any relaxation in the concise clearness, 
the judicial restraint and the remarkable accuracy of the presentation. In these 
respects the book continues to be a model. 
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COLLECTEB REPRINTS FROM THE LABORATORIES OF THE MoUNT SiNAI 
Hospital, New York. Bj' Louis Gross, M.D., Director, 1931. 

Medical Aspects of Old Age. Being a Revised and Enlarged Edition 
OF THE Lina'cre Lecture, 1922. By Sir Humphrey Rolleston, Bart., G.V.C.O., 
K.C.B., M.D., Hon. D.Sc., D.C.L., LL.D., Regius Professor of Physic in the 
University of Cambridge, Phj’^sician-in-Ordinary to the King, Sometime President 
of the Royal College of Physicians of London. Price, §3. Pp. 205. New York: 
The Macmillan Company, 1932. 

Man and Medicine : An Introduction to Medical Knowledge. By 
Dr. Henry E. Sigerist, Professor at the University of Leipzig. Introduction 
by Dr. William H. Welch, Professor of the History of Medicine, the Johns 
Hopkins University. Translated by Margaret Galt Boise. Price, cloth, §4. 
Pp. 340. New York: W. W. Norton & Company, Inc., 1932. 

Human Cancer: Etiologicad Factors; Precancerous Lesions; 
Growth; Spread; Symptoms; Diagnosis; Prognosis; Principles of Treat- 
ment. By Arthur Purdy Stout, M.D., Associate Professor of Surgery, College 
of Physicians and Surgeons, Columbia University; Attending Surgical Pathologist, 
Presbiterian Hospital, New York Cit 3 L Price, cloth, $10, net. Pp. 1,007, with 
331 original engravings. Philadelphia : Lea & Febiger, 1932. 

Studies in Nutrition : An Inquiry into the Diet of Families in 
Cardiff and Reading. By E. P. Cathcart and A. M. T. Murray, assisted by 
M. Shanks. Medical Research Council, Special Report Series, no. 165. Price, 
6 pence, net. Pp. 28. London: His Majesty’s Stationery Office, 1932. 

La maladie de Boeck. Sarcoides cutanees benignes multiples. Par 
le Docteur A. Kissmeyer, Medecin de L’Institut Finsen. Preface du Dr. J. Darier. 
Pp. 147, avec 67 illustrations et planches. Paris : Masson et Cie, 1932. 

Report of the New York State Veterinary College at Cornell 
University for the Year 1930-1931. Legislative Document (1932) no. 19. 
Pp. 226. New York: Burland Printing Company, Inc., 1932. 

Vaccination preventive de la Tuberculose de l’homme et des 
AN iMAUx PAR LE BCG. Rapports et documents provenant des divers pays (La 
France exceptee). Transmis a L’Institut Pasteur en 1932. Par A. Calmette et al. 
Pp. 366. Paris : Masson et Cie, 1932. 
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CALCIFICATION -OF THE MYOCARDIUM IN A 
PREMATURE INFANT 

MORTIMER DIAMOND, M.D. 

CHICAGO , . 

Though pathologic calcification is not uncommon, calcific changes in 
the myocardium are rare. Forty-four cases have been reported, but the 
records of onl}'’ fort3'’-one, including the case presented here, could be 
obtained, and of these many were incomplete. Of these forty-one 
cases, twenty occurred in males and twelve in females; in the reports 
of the nine remaining cases, the sex was not given. In twent3'-one 
instances, the ages ranged from 21 to 60 years. The youngest patient 
■was the one whose case is reported in this paper, namel3'^, a 26 weeks 
premature infant; the oldest was aged 86 years. 

The accompanying table shows that calcification of the muscle fibers 
is secondary to necrosis or to certain forms of degeneration, except fatty 
degeneration. In onl3'- one case (Sturzenegger’s was necrosis not 
described, but it is possible that with decalcification necrotic muscle 
fibers would have been seen. The relationship between fatty degenera- 
tion and calcification is shown by Robin,- Hart,® Pappenheimer and 
Roth ° to be of no significance. This is in accordance with my findings. 
Only Stumpf “ observed some muscle fibers with both fatty degenera- 
tion and calcification, and even he concluded that the relationship is 
unusual. 

The causes for the necrotic (degenerative) changes in the muscle 
fibers were used as a basis for classifying the cases summarized in 
the table. This table brings out three main groups, namel3’, the vascu- 
lar, the infiammatory and the toxic. These will be discussed in detail 
later, although I may say at this point that there is not a pure case of 
calcium metastasis involving the cardiac muscle fibers reported in the 
literature. 

The case now reported is interesting because, as mentioned, it 
occurred in the 3'oungest of all the subjects so far observed, and because 
it illustrates clearly the pathogenesis of the calcification. 

From the Department of Pathology, Cook County Hospital; Dr. R. H. 
Jaffe, Director. 

1. Sturzenegger. E. : Bcitr. z. path. anat. 11 . z. allg. Path. 78:85, 1927. 

2. Robin, A.; Bull, ct mein. Soc. med. d. hop. dc Paris 2:99, 1885. 

3. Hart, C. : Fr.ankfurt. Ztschr. f. Path. 3:706. 1909. 

4. Pappenheimer. A.: Proc. New York Path. Soc. 10:129, 1910. 

5. Roth. M. : Cor.-Bl. f. Schweiz. Aerztc 9:226, 1884. 

6. Stumpf: Centralbl. f. allg. Path. u. path. .Anat. 25:801, 1914. 
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report of a case 

The mother, a 24 year old primipara, white, married, was admitted to the 
Cook County Hospital on Oct. 7, 1931. She was six and a half months pregnant, 
in the second stage of labor, and was delivered of a female fetus that died thirty 
minutes after birth with signs of cardiac failure. 

At autopsy, the heart weighed 16 Gm. The epicardium was thin, transparent 
and smooth. Three fourths of the apex was formed by the left ventricle, the wall 
of which measured 6 mm., while that of the right ventricle measured 3 mm. The 
myocardium was light purple-graj' with some yellow, and was soft. The left 
ventricle was slightly dilated, its transverse diameter being equal to its vertical 
diameter, which was 28 mm. The endocardium of the left ventricle was thin and 
transparent, but the trabeculae carneae were slightly flattened. None of the valves 
showed changes. In striking contrast to the thin, smooth and elastic aorta, tne 
first measurement of which was 19 mm., the wall of the right auricle was rigid, 
owing to the presence of 3'ellowish-white deposits, which to a large extent had 



Fig. 1. — Roentgen picture of the fresh heart showing the linear deposits of 
calcium in the right auricle and irregularly scattered deposits of calcium in the 
walls of both ventricles. 

singled out the trabeculae carneae, making them appear as distinct, yellowish-white, 
linear bundles. The auricle measured 21 by 15 bj-^ 12 mm. ; its wall was as much 
as 3 mm. in thickness, and its endocardium was smooth. The appendage of the 
right auricle was soft. The foramen ovale was anatomically patent. 

The other anatomic findings were: marked intermeningeal hemorrhages, espe- 
cially in the region of the temporal lobes ; marked edema of the brain ; edema and 
hyperemia of the leptomeninges ; subaponeurotic and subcutaneous hemorrhages of 
the scalp ; marked edema of the scalp and face ; passive congestion of the liver, 
spleen and kidneys ; edema of the lungs ; ascites, and prematurity. 

In order to determine the extent of the calcification more exactly, an x-ray 
picture of the fresh heart was taken (fig. 1). Here one plainly sees the marked 
involvement of the right auricle and irregularly scattered deposits of calcium in the 
walls of both ventricles. 

Rlicroscopic Observations . — In the right auricle there were extensive deposits 
of calcium, which appeared in the form of coarse and branched trabeculae (fig. 2). 
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In many places, the calcification involved the entire thickness of the wall from the 
epicardium to the endocardium, which was markedly thickened. The remaining 
muscle fibers were narrow, particularly those in close proximity to the deposits 
of calcium, and appeared as slender bands with elongated nuclei. In some places 
near the fibrous ring of the tricuspid valve, there were interstitial accumulations 
of small round cells, which were arranged about thin-walled capillaries. The inter- 
stitial accumulations were surrounded by fibrillar connective tissue, which extended 
between the adjacent muscle fibers. Some of the muscle fibers thus became isolated 
and separated from the other fibers. 











3 ^: 





Fig. 2. — Wall of right auricle showing extensive calcification. The origin of 
the deposits of calcium from the muscle fibers is well shown in the upper left corner 
of the picture. Formaldehyde fixation ; celloidin section ; Kossa stain counter- 
vtained with alum carmine : reduced from a magnification of X 120. 


In the right auricular appendage practically all the muscle fibers had been sub- 
'•tituted by calcium, and tbc dcri\ntion of the calcium trabeculae was clearly shown. 
Not only did the calcium trabeculae imitate the outlines of the muscle fibers, but 
they also showed their characteristic arrangement. During decalcification of the 
section with hydrochloric acid, gas bubbles were formed. The decalcified muscle 
fibers were seen to be without striations. their nuclei were irregular, and the fibers 
appeared swollen. Fat stain did not show any sudanophil material. The calcified 
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structures did not show any relation to the elastic fibers, and no iron was found in 
the sections. Between the calcified muscle fibers there was a moderate amount of 
loose, fibrillar connective tissue, which in places became densely infiltrated by small 
round cells. 

Scattered throughout the myocardium of the right ventricle were small, irregular 
areas of increase of the interstitial tissue. Some of these areas were composed of 
fibrillar connective tissue, while others were rich in small, round cells. The muscle 
fibers were fairl}^ well preserved. 

The changes in the left auricle were similar to those described in the right 
auricle, although they were less pronounced. There was an occasional isolated 
muscle fiber which was calcified and surrounded by fibrillar connective tissue, 
loosely infiltrated b}’’ small round cells. There were, however, also places in which 
larger groups of muscle fibers were completely calcified. 

There were manj*^ small interstitial accumulations of small round cells in the 
anterior wall of the left ventricle and an occasional focus of calcification of the 
muscle fibers, which was much less pronounced than in the auricles. These infil- 
trations occupied chiefly the central parts of the myocardium. 

In the septum, the interstitial infiltrations were scanty, being found especially 
beneath the endocardium. When present, they were associated with calcification 
of the muscle fibers. 

In the center of the papillary muscle of the left ventricle there was a large deposit 
of calcium in the form of coarse trabeculae. The deposition was surrounded by con- 
nective tissue and loosely scattered small round cells. Some of the muscle fibers 
near the calcified areas showed an increased affinity to the eosin stain. 

The aorta and pulmonary artery did not show any abnormal changes. 

The suprarenal cortex was well developed, and in particular the glomerular 
zone was prominent. In the reticularis, near the medulla, there were small round 
or cuboidal calcium deposits that reached the size of a cortical cell. In some places, 
the cortical cells accumulated and formed small pleomorphic nodules (cortical 
adenomas). 

COMMENT 

It is evident that the calcification of the myocardium in this case 
was secondary to degenerative changes in the muscle fibers. Areas of 
calcification of the interstitial tissue as described by Robin," Roth,® 
Askanazy," Scholz,® Hedinger (case 2®), GeipeP® and Siebenmann 
were not found. There were some groups of muscle fibers showing 
hyaline degeneration that were surrounded by normal myocardium or 
were adjacent to calcified muscle fibers. In other places fibrous tissue 
was seen surrounding them. Further, areas of calcification might 
be seen surrounded either by normal muscle fibers or by scar tis- 
sue. There were also areas of muscle fibers separated from each 
other by scar tissue, but this finding is explained by the fact that the 
section was cut tangentially through the interstitial proliferated stroma 
surrounding areas of calcification. In some places there %vere accumu- 

7. Askanazy; Festschr. z. Feier d. 60 Geburtst. v. M. Jaffe, 1901, p. 187. 

8. Scholz, T. ; Arch. Int. Med. 34:32, 1924. 

9. Hedinger; Verhandl. d. deutsch. path. Gesellsch. 11:295, 1907-1908. 

10. Geipel, P.: Fortschr. a. d. Geb. d. Rontgenstrahlen Hamb. 34:311, 1926. 

11. Siebenmann, F. : Inaugural Dissertation, Basel, 1909. 
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lations of round cells, but polymorphonuclear leukocytes were not found. 
The former were found in relation to the calcified masses. The sections 
stained with Sudan III showed clearly that fatty degeneration played 
no role in the calcification of the muscle fibers. In brief, one could dis- 
tinguish three distinct processes: h 3 'aline degeneration of the muscle 
fibers, deposition of calcium and reactive proliferation of the stroma. 
These changes could be correlated as follows : The degeneration of the 
muscle fibers was apparently primary and was followed by calcification. 
The calcium acted as a foreign body and caused a reactive proliferation 
of the stroma. This conception is also held by Wiechert,^- Pappen- 
heimer,'* Hart,^ Fischer and others. 

The question now arises as to the cause of the degeneration. The 
degeneration could not have been due to vascular changes, since macro- 
scopically and microscopicall}'’ the aorta and coronary arteries were thin- 
walled, and the coronary arteries everywhere were patent. An infectious 
origin also could be ruled out, because there were no signs of inflamma- 
tion in the heart save those secondar)'^ to the calcification. It was not a 
case of calcium metastasis (Virchow’*); for the skeleton showed no 
abnormalities on roentgen examination, the muscle fibers that were cal- 
cified were degenerated, and finally the calcium deposits had no rela- 
tionship to the coronary arteries. Thus it is most likely that the cause 
of the degeneration was toxic. There were no evidences of infection 
in the child; therefore one has to assume that the toxic agent might 
have come from the mother. I attempted to obtain information con- 
cerning the presence of some infection or intoxication during the preg- 
nane)’’, but unfortunately I was unable to do so because the mother had 
left the hospital and could not be located. 

There are three cases reported in the literature that resemble the one 
now reported in the matter of age: Jacobsthal’s,*^ which differs because 
definite inflammation was jwesent in the anterior papillary muscle ; 
Fischer’s,’" different in that both endocarditis and myocarditis were pres- 
ent, and Sturzenegger’s,* different because the infant had fetal meconium 
peritonitis as the cause for the degeneration of the myocardium. 

Other cases of toxic necrosis of the myocardium have been reported 
by Coats.*® Wiechert,*- Pappenheimer,"* Tilp *' and Liebscher,*® but in 
these the patients were from 26 to 48 years of age. In this connection 
it may be mentioned that Iff *” recently reported a case of a new-born 

12. Wiechert, A. : Inaugural Dissertation, Marburg, 1907. 

13. Fischer, B.; Frankfurt. Ztschr. f. Path. 7:83, 1911. 

14. Virchow: Virchows Arch. f. path. Anat. 8:108. 1855: 9:618, 1855. 

15. Jacobsthal : Vircliows Arch. f. path, Anat. 153:361, 1900. 

16. Coats: Glasgow M. J. 4:433, 1872. 

17. Tilp: Vcrhandl. cl. clcutsch. path. Gcsellsch. 15:471. 1912. 

18. Lichschcr, C. : Prag. mcd. Wchnschr. 27:181, 1902. 

19. Ift. W.: Virchows .Arch. f. path. Anat. 281:377. 1931. 



142 


ARCHIVES OF PATHOLOGY 


child in whom the media and to a lesser extent the intima and adventitia 
of the large and medium-sized arteries were calcified. He similarly 
explained the changes on the basis of toxic necrosis of the media with 
secondary calcification. 

REVIEW AXD CLASSIFICATION OF CASES IN ,THE LITERATURE 

From the table it can be seen that the causes of degeneration of the 
muscle fibers fall into three groups. The first of these is the vascular, 

Etiology of Primary Degeneration in Calcification of the Myocardium 


I. Vascular Group (coronary 
Occlusion) 

A. Coronary sclerosis 

1. Burns 

2 . Robin 

3. Askanazy 

4. Scholz 

B. Coronary thrombosis 

1. Stumpf 

2. Davidson 

C. With granular kidney 
L Hescbel 

2. Hedinger (case 2) 

3. Geipel 

4. King 


11. Inflammatory Group 

A. Pyogenic abscess 

1. Hardriclis 

B. Tubercle 

1. Puschman 

C. ^Myocarditis 

1. Jacobsthal ( e t i o 1- 

ogy?) 

2 . Hart (chronic syph- 

ilis) 

D. Myocarditis and endo- 
carditis (rheumatic) 

1. Fischer 

2. Krayn 

E. Pancarditis (rheumatic) 

1. Cutler and Sosman 

(case 1) 

F. With pericarditis 

1 . Bordenave (cause?) 

2. Simmons and Wat- 

son (pneumococ- 
cic) 

3. Burnet (pneumococ- 

cic) 

4. Drummond (pneumo- 

coccic) 

5. Cutler and Sosman 

(case 2 pneumo- 
coccic) 


III. Toxic Group 

A. Infectious toxemia 

(chronic sepsis) 

1. Chronic bronchitis 

(Coats, case 1) 

2. Relapsing fever with 

pyemia (Coats, 
case 2) 

3. Chronic tuberculosis 

(Liebscher) 

4. Infection with B. 

paratyphosus 

(Wiechert) 

5. Gangrenous appendi- 

citis with suppura- 
tive peritonitis, 
hepatic abscess, 
etc. (Pappen- 
heimer) 

6. Chronic bronchiec- 

tasis empyema 
(Tilp) 

B. With destruction of bone 

1. Chronic osteomyelitis 

of hand (Roth) 

2. Chronic osteomyelitis 

of long bones 
(Siebenmann) 

C. Noninfectious toxemia 

1. Chronic lead poison- 

ing (Langerhanz) 

2. Eclampsia (Roessle 

3. Meconium peritonitis 

(Sturzenegger) 

4. Bichloride of mer- 

cury poisoning 
(Reuther) 


IV. Unclassified Group 

1. Rokitansky 

2. Topham 

3. Hedinger (case 1) (toxic — cause?) 

4. Diamond (toxic — cause?) 


V. Group, the Records of AVhich Were Unob- 
tainable 

1. Allen 

2. Beniaminovich (2 cases) 

3. Waldorp 


and in it are included all those cases in which the degeneration followed 
coronary occlusion whether due to sclerosis, thrombosis or spasm. In 
four cases, coronary sclerosis was the important factor. 

Burns reported the case of a man with advanced arteriosclerosis, 
thrombosis of the left auricle, marked coronar}'^ sclerosis and irregular 
calcified areas in the left ventricle. Robin = reported the case of an 
85 year old man who died from right hemiplegia, and ivho at autopsy 
showed sclerotic aorta and coronary arteries, a calcareous plaque in the 

20. Burns, A. : Some of the Most Frequent and Important Diseases of the 
Heart. Edinburgh, Br^-ce & Company, 1809, p. 340. 
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endocardium of the left side of the interventricular septum and. 
microscopically, in the left ventricle, in areas of fibrous tissue, around 
partially obstructed arterioles, “fine strands which gave gas when treated 
with hydrochloric acid.” Askanazy ^ wrote on a case of a woman 36 
years old with coronary sclerosis and irregular areas of calcification in 
the wall of the left ventricle. Finally, Scholz ® reported a case of 
massive calcification of the left ventricle especially at the apex in a man 
74 years old, whose left coronary artery was almost occluded by calcific 
plaques. 

The cases of Stumpf and Davidson illustrate coronary thrombosis 
as the cause of the necrosis. 

Four cases are associated with granular contracted kidneys, and since 
myocardial degenerations in these cases are often due either to arteriolo- 
sclerosis or to coronary spasms, they have been included in the vascular 
group. The first was that observed b}'^ Heschl ■" in 1861 ; the patient 
had classic Bright’s disease and showed at autopsy contracted kidneys. 
Calcium carbonate was found in broken up heart muscle fibers. He was 
incorrect in believing this to he a case of calcium metastasis in spite of 
the absence of destruction of bone. The second, Hedinger’s ° second 
patient, had contracted kidneys and calcified masses in the left and right 
ventricles. The third case (GeipeH®) concerned a 15 year old girl who 
died in uremia and showed calcification of the right auricle, septum and 
anterior papillary muscle. The coronary arteries were slightly involved 
also. The last, described by King,*® was the case of one who died in 
uremia and in whom microscopically irregular areas of calcification were 
found. 

In the second group of cases true inflammatory conditions were pres- 
ent. including: a myocardial abscess with calcified wall (Hardrichs 
a calcified tubercle in the myocardium (Puschman®®) and focal myo- 
carditis with calcium in the degenerated muscle fibers (JacobsthaP®). 
In Hart’s ® case there was congenital syphilis and recent verrucous endo- 
carditis, and microscopically there were numerous areas of focal inflam- 
mation with infiltration b}' leukocytes as well as by monocytes. Calcium 
was found in destro)’^ed muscle fibers. Hart believed that amyloid, h 3 'a- 
line and glycogenic degenerations may be the basis for calcium deposi- 
tions. The finding of hyaline degeneration in my case supports this 
theory, and, indeed, Beneke and Bonning =*■’ showed a relationship 
between amyloid and calcification. Fischer’s case was one of fetal 

21. Davidson, T. W.; Brit. M. J. 1:212, 1928. 

22. Heschl: Oestcrr. Ztschr. f. prakt. Hcilk. 7:49, 1861. 

23. King:, V*. de P. : Ann. Int. Med. 2:936, 1929. 

24. Hardrichs: M. Rec. 18:552. 1880. 

25. Piischinan: Inaugural Dissertation, Leipzig. 1896; .ahstr.. Centralbl. f. 
allg. Path. u. path. Anat., 1897. 

26. Eenckc and Rdnning : Bcitr, z. path. .-\nat. u. z. allg. Path. 44:362. 1908. 
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endocarditis and myocarditis, and microscopically many varieties of cells 
including leukocytes were found in the myocardium as was calcium in 
the degenerated muscle fibers. In Krayn’s case there was a double 
mitral lesion due to old rheumatic endocarditis probabl)^ associated with 
myocarditis, and calcium was found deposited in broken up muscle 
fibers. Cutler and Sosman reported a case (1) of a 26 year old 
woman with recurrent attacks of rheumatic fever and who at autopsy 
gave evidence of pancarditis with calcification of the papillary muscles, 
pulmonary and mitral leaflets and pericardium. 

In each of the next six cases listed in the table (Bordenave,'® Sim- 
mons and Watson,®® Burnet,®^ Drummond,®® Lucas®® and Cutler and 
Sosman ®® [case 2] ) there was found calcification of the pericardium 
with the calcification extending into the ventricles, being due to myo- 
carditis associated with the pericarditis or to toxic degeneration of the 
myocardium due to the pericarditis. 

The third group consists of cases of toxic necrosis, infectious or 
noninfectious, of the muscle fibers. The infectious subgroup includes 
cases of chronic bronchitis (Coats [case 1)]; relapsing fever with 
pyemia and abscesses in the lungs, parotid glands, kidneys, etc. (Coats 
[case 2]); sepsis due to paratyphoid B infection (Wiechert ; 
gangrenous appendicitis with suppurative peritonitis, suppurative 
thrombophlebitis, etc. (Pappenheimer ^) ; chronic bronchiectasis with 
pleural empyema (Tilp^^), and chronic pulmonary and glandular tuber- 
culosis (Liebscher ^®). 

In the next two cases, the etiologic factors are chronic infectious 
toxemias with destruction of bone, and therefore these resemble calcium 
metastasis. The first (Roth ®) concerns a 29 3 '^ear old man who had 
chronic osteomyelitis of the hand with septicemia, calcium being found 
in the degenerated muscle fibers in the ventricles and auricles of the 
heart, in the glomeruli and tubuli of the kidneys and in the interstitial 
tissue of the mucosa of the stomach. Roth considered the condition 
to be one of calcium metastasis and probably was correct in the case of 
the kidneys and the stomach, but the fact that the degenerated muscle 
fibers Avere calcified and that the calcium deposits did not have the 
typical relationship to the blood A'^essels makes the possibility of a toxic 
degeneration due to the chronic osteomjrelitis more acceptable. The 
second case described b)'^ Siebenmann concerned a 36 year old man 

27. Kraj^n, M. : Inaugural Dissertation, Heidelberg, 1914. 

28. Cutler, E. C., and Sosman, M. C.: Am. J. Roentgenol. 12:312, 1924. 

29. Bordenave, M. ; Mem. Acad. roy. d. sc., Paris, 1768. 

30. Simmons, S. F., and Watson, H. : London Medical Communications, 1783, 
p. 228. 

31. Burnet, R. W.: Tr. Path. Soc., London 32:53, 1881. 

32. Drummond, D. ; Am. J. M. Sc. 99:153, 1890. 

33. Lucas, J. J. S.: Brit. M. J. 2:1404, 1907. 
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with chronic advanced osteomyelitis and cystic degeneration of the long 
bones and chronic nephritis. Extensive calcification was found in the 
degenerated heart muscle fibers and also in the interstitial tissue, being 
most abundant about the blood vessels. The lungs, kidneys and liver 
also showed calcium. This case, again, probably should not be consid- 
ered one of true calcium metastasis, because the degenerated heart 
muscle fibers were calcified. A toxic degeneration is more probable. 

Included under noninfectious toxemias resulting in calcification of 
the myocardium are chronic lead poisoning (Langerhanz eclampsia 
(Roessle®®), fetal meconium peritonitis ( Sturzenegger [case 1]) and 
bichloride of mercury poisoning (Riither The possibility of degen- 
eration of the myocardium due to bichloride of mercury must be kept 
in mind in Tilp’s case, even though the patient died about two and a 
half days after he had taken the drug. 

The records of Rokitansky’s,®^ Topham’s and the first of Hed- 
inger’s ® cases are so incomplete that they cannot be classified. Though 
the hyaline degeneration of the muscle fibers in the case in this paper 
is assumed to have been due to a toxic factor, the cause could not be 
ascertained. 

Finally, Morgagni and von Recklinghausen merely mentioned 
that they had seen cases of calcification of the myocardium, while the 
reports of Allen,'*’- Benjaminovich and WaldorjD were unobtainable, 
and Oppenheimer’s *■* case showed only endocardial changes. 

SUMMARY 

In a 26 weeks old, premature infant who lived for thirty minutes 
after birth, extensive calcification of the myocardium was found, which 
is explained as secondary to toxic degeneration of the muscle fibers. 
A review of the literature shows that calcification of the niyocardium 
is secondary to preceding degeneration or necrosis of the muscle fibers. 
This degeneration may be due to vascular, inflammatory or to.xic con- 
ditions. Fatty degeneration plays no part in calcification of the muscle 
fibers. 
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ACUTE PYEMIC CHOLECYSTITIS 


REPORT OF A CASE 

K. TERPLAN, H.D. 

AND 

S. SANES, AI.D. 

BUFFALO 

Pronounced hematogenous infection of the gallbladder in pyemia is 
exceptionally rare. Not one such occurrence was noted in 12.000 post- 
mortem examinations at the German Pathological Institute. Prague, 
during the past twelve years, despite the fact that among these necropsies 
were man}’’ cases of pyemia. Kaufmann ^ reported briefly two examples 
of septicopyemia in which at autopsy a fair number of pustules were 
found in the mucosa of the gallbladder. These changes possessed no 
clinical significance. Except for Kaufmann’s observations, the litera- 
ture, so far as we have been able to determine, reveals no similar 
instances, completely described. 

A recent case of advanced acute cholecystitis with many embolic 
lesions without stones, in an anatomically typical staphylococcic pyemia 
arising from acute osteomyelitis, seems worthy of a report. Of signifi- 
cance are its extreme rarity, its unusual gross and microscopic appear- 
ances and its clinical importance. 

REPORT OF CASE 

Clinical Histoi-y . — A married white woman, aged 58, was admitted to the Buf- 
falo General Hospital, in the service of Dr. Nelson G. Russell, Sept. 17, 1931, 
because of pain in the right h 3 'pochondrium and back. She died the next day. 
The famih’ historj' was unimportant. Four 3 'ears before her entr 3 ’^ into the hospital, 
she had suffered from a condition which was diagnosed as diabetes mellitus. 

The illness in question began a little over a week before admission with a 
moderateh’’ severe pain in the lower part of the back and a slight fever. Mini- 
mizing her complaints to the famih' ph 3 ’sician who saw her at this time, she con- 
tinued up and about, working. Two da 3 -s later, however, she was forced to bed 
with a severe pain in the right h 3 ’pochondrium and fever. Nausea and emesis 
occurred several times. Acute cholec 3 -stitis now suggested itself to her physician. 
Subsequenth’ her condition became more serious; the abdominal pain was not 

From the Pathological Laborator 3 -, Buffalo General Hospital and School of 
Medicine, Universit 3 ' of Buffalo. 

1. Lehrbuch der speziellen pathologischen Anatomie fiir Studierende und 
Aerzte, ed. 9-10, Berlin, W. de Gru 3 der & Co., 1931, vol. 1, p. 929. 
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relieved, while the pain in the back radiated downward to the thighs and increased 
to such a degree that she was unable to lie flat in bed ; finally semicoma supervened. 

The temperature was 99 F. ; the pulse rate, 90, and the respirations, 26. The 
blood pressure was 110 systolic and 72 diastolic. The skin showed no jaundice. 
Many rales were heard at the bases of both lungs. “Exquisite tenderness” was 
elicited in the region of the gallbladder. The right upper quadrant was held 
tense, but not rigid. 

The laboratory studies showed diabetes mellitus of moderate severity without 
significant acidosis, and poljunorphonuclear leukocytosis. A blood culture gave 
six colonies of Staphylococcus aureus per cubic centimeter. 

Amtoinxc Diagnosis . — The autopsy was made one hour after death. The ana- 
tomic diagnosis was : acute, purulent osteomyelitis and periostitis of the body of 
the third and fourth lumbar vertebrae, extending on the right side into the ilio- 
psoas muscle, with purulent mj'ositis ; acute lymphadenitis of the peri-aortic nodes ; 



Fig, 1. — External view of gallbladder. 

staphylococcic pyemia ; multiple pyemic lesions of embolic nature in the wall of the 
gallbladder, with erosions and ulcers of the mucous membrane, and extension out- 
ward to the serosa with the formation of acute purulent pericholecystitis and right 
subdiaphragmatic abscess ; pyemic, hemorrhagic infarcts in both lungs, with fibrin- 
ous pleuntis ; multiple pj'cmic abscesses of both kidneys ; slightly enlarged, some- 
what soft spleen; diffuse colloid hyperplasia of the thyroid. 

Gallbladder . — When the peritoneal cavity was opened, about 200 cc. of bilc- 
s'.ained, purulent, odorless material escaped from the area beneath the costal arch 
on the right side. The gallbladder seemed somewhat distended and was bound to 
the colon by recently formed fibrinous shreds. Its shape and position were entirely 
normal. On the external free surface (fig. 1) appeared a large, flat, pouchlike 
protrusion of the wall, like a dumb-bell in shape, green, and co\ered with a thin, 
fibrinopurulent exudate. Near the neck of the galliiladder were three other \el- 
lowish-green patches, from 0.4 to 0.7 cm. in diameter. In addition, the external 
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free surface %Yas marked with several smaller round, greenish patches, apparently 
extensions from focal lesions in the ■wall. 

On incision, a fair amount of greenish, mucoid bile escaped. The open gall- 
bladder showed an interesting picture (fig. 2). No stones were present. The 
mucosa was spotted with rather numerous ulcers and erosions of various sizes 
with chrome yellow' centers, corresponding to the patches noted externally, the 
circumferences being stained distinctly green from bile imbibition. Tw'O ulcers on 
the internal free surface, one measuring 2 by 1 cm., the other 1.4 by 1.6 cm., 
almost ran together, in the dumb-bell-shaped manner indicated. A few pea-sized 
erosions were noted on the internal free surface throughout the region of the 
neck. Similar medium-sized erosions w'ere scattered on the internal upper surface. 
Betw'een these large and medium-sized ulcers and erosions were sprinkled small 
erosions of about pencil-point size and dark green. The mucosa otherwise show'ed 



Fig. 2. — Internal view of gallbladder. 

distinct injection. No real abscesses and no small pustules w'ere present. The w'all 
showed no appreciable thickening , in its thickest portion it measured 0 2 cm. The 
intrahepatic, hepatic, cystic and common bile ducts were not dilated. Their mucosa 
w'as not injected, and the bile which they contained was normal in appearance. The 
cystic duct node W'as completely surrounded by fat and apparently not swollen 
The portal vein and hepatic arteries were normal. The pus that exuded when the 
abdomen was first opened came from a large abscess bounded by the diaphragm, 
parietal wall, liver, colon and right kidney, the upper pole of wdiich was 5 cm. lower 
than that of the kidney of the other side. The liver w'as slightly atrophic and rather 
soft. In many cross-sections no abscesses were observed. 

The pancreas weighed 25 Gm. 

Bacteriology . — Smears from the bone and periosteum of the third and fourth 
lumbar vertebrae, iliopsoas muscle, subdiaphragmatic abscess, kidneys, wall of the 
gallbladder, bile in the gallbladder and hepatic and cystic ducts revealed an unusu- 
ally large number of staphylococci. No other micro-organisms were seen. 
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Microscopic Examination . — Sections of the gallbladder were made from differ- 
ent parts, including the large deep ulcers, superficial erosions, neck and uninvolved 
areas. The cystic duct was also examined. Hematoxylin-eosin and Gram-Weigert 
bacterial stains were used. The histologic picture of the different embolic lesions, 
erosions and ulcers, noted grosslj', was clear and similar in all the sections exam- 
ined, but rather unusual. Throughout, it was characterized primarily and uniformly 
bj"- the presence within capillary vessels, as well as in the wall of the gallbladder 
adjacent to them, of large bacterial masses with marked necrosis and extensive 
recent hemorrhage of the surrounding tissue. The changes in the necrotic tissue 
resembled definite autolj'sis, which was confined to the vicinity of the bacterial 
masses. The different histologic lesions tended to be trapezoid or wedge-shaped. 
Forming the borders of a few necrotic foci many leukocytes were observed, but 
principall}' near a majorit}’ of the embolic necroses there was almost complete 
absence of severe reactive cellular infiltration. Rather surprising was this unusual 
general lack of distinct abscess formation. In the wall forming the margin of 
bacterial masses that could be traced in the deep layers — for instance, in the bases 
of small ulcers and recent erosions — we found only a moderate number of lympho- 



Fig. 3. — Huge focus with marked necrosis involving all layers of the wall 
extending to the serosa, and with large bacterial masses on its margin. The 
mucosa is destroyed. The wall adjacent to the focus is relativelj" unaffected; the 
mucosa here is still preserved, and the cellular reaction is minimal ; low power 
magnification. 

cytes and a distinct proliferation of young niesenchj-mal cells, the remainder of 
the adjacent wall not being remarkable. At the bases of large ulcers, a few 
leukocytes with inflammatory edema were occasionally seen. In some sections, 
especially in the large subserous abscess-like foci, the serosa, which was in most 
parts only distended and free from surface exudate, showed, along with the marked 
inflammatory edema, a rather pronounced leukocytic, almost phlegmonous inflam- 
mation and fibrinous exudation. Much of the mucosa on the surfaces of recent 
superficial lesions was preserved, overhanging, almost covering the whole area of 
each embolic focus ; the mucosa opposite the inner surfaces of deep foci was usually 
entirely normal. 

Examination of those parts of the gallbladder in which grossly no erosions or 
embolic foci were seen, and of the cystic duct, showed only injection of the veins 
and slight edema of the subserous tissue. Especially noteworthy was the absence 
of any fibrosis or signs of rebuilding of the wall, such as arc found in chronic 
cholecystitis. The mucosa was not changed. 
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In manj' sections of the liver no abscess formations were seen. 

The right iliopsoas muscle showed dissecting interstitial, almost phlegmonous 
inflammation with ver}’^ large abscess formation and necrosis of the muscle fibers. 

In the peri-aortic nodes was found inflammatory hyperplasia with leukocytic 
exudate into the sinuses with marked swelling of the reticulum cells. 

The kidneys disclosed typical excretory abscesses in an early stage with bac- 
terial masses in the centers. 

In the tail and body of the pancreas the islands of Langerhans were decreased 
in number. 

The lungs showed septic hemorrhagic infarctions in rather earlj' stages. 


COMMENT 

This case seems explained satisfactorily by the occurrence of primary 
acute osteom3'^elitis of the lumbar v'ertebrae and staphylococcic p3'^emia, 
followed soon after b3^ acute p3'emic cholec3’^stitis, which completel3’^ 
dominated the clinical picture. 

The anatomic and histologic findings make it clear that in the wall 
of the gallbladder were multiple severe p3'emic lesions of embolic nature, 
characterized by the presence of large bacterial masses and ■ severe 
necrosis, but by the absence of abscess formation, extending to the 
serosa, and thence causing, without a distinct gross perforation, acute 
focal peritonitis. 

The lesions in the wall of the gallbladder can be accounted for only 
on a hematogenous basis. The condition was one of typical pyemia with 
a positive blood culture of S. aureus. The histologic changes began in 
the deeper la3^ers of the wall, the ulcers and erosions occurring secon- 
daril3'. The3’’ consisted fundamentall3' of multiple bacterial emboli in 
capillary vessels with invasion of the surrounding tissue by bacteria, and 
with involvement of the invaded tissue by necrosis and extensive 
hemorrhage. 

The presence of bacteria in the bile can almost certainl3'^ be explained 
b3' direct passage of micro-organisms into the lumen from perforating 
lesions in the deeper la3'^ers of the wall of the gallbladder, rather than 
b3' excretion of those organisms with the bile from the liver into the 
ducts, with subsequent descending infection of the gallbladder. In 
man3’' sections of the liver, no abscesses or areas of necrosis were found. 
There were no stones or occlusions of the C3'^stic or common bile ducts, 
and in the absence of such factors it has proved until now^ impossible, by 
experimental introduction of virulent bacteria, into the gallbladder, to 
produce cholecystitis. The erosions in different areas of the gall- 
bladder resembled in no way decubitus ulcers caused by stones. It is 
perhaps interesting to note here that the bile in two other cases of 
P 3 -emia in which autopsies were made recently, one due to acute 
staph3-lococcic osteom3’elitis of the left femur and the other to strep- 
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tococcic infection of the tipper respirator}' tract, proved to be sterile on 
culture. That the gallbladder had been the seat of previous recurrent 
inflammatory attacks is improbable, because no thickening of the wall, 
no fibrosis of the subserosa and no scar formation in the mucosa were 
demonstrable. 

An analysis of the histologic picture leads to the conclusion that 
the changes produced by the unusually large bacterial emboli must be 
considered as infarcts or anemic necroses, rather than as real abscesses. 
The marked necrosis with severe hemorrhage around the bacterial 
masses, and in a few instances with an additional outer border of marked 
leukocytic infiltration, together usually forming a wedge-shaped focus, 
supports from a structural point of view the conception of a process 
of acute embolic necrosis or infarction. No real abscesses or 
pustules, such as Kaufmann described, were seen in this case. Yet the 
lesions in the gallbladder, in view of the clinical history, could hardh’’ 
have been antedated by those in the kidneys, which were typical pyemic 
abscesses. We can only speculate whether some lesions had already 
extruded their purulent content into the lumen of the gallbladder by 
perforation through the mucous membrane, or whether leukocytic infil- 
tration had no favorable opportunity to appear in the face of an over- 
whelming infection progressing rapidly with marked necrosis through 
the loose tissue in the thin-walled organ. 

The localized peritonitis and subdiaphragmatic abscess, in the 
absence of a demonstrable gross perforation, probably occurred by 
penetration of organisms at the site of the dumb-bell-shaped serosal 
protrusion. W'e believe that at these points there was rapid penetration 
through large sections of excessive necrosis within the wall. 

SUMMARY 

The clinical record and pathologic findings in an unusual case of 
advanced acute pyemic cholecystitis with multiple embolic lesions in the 
wall of the gallbladder, which occurred during staphylococcic pyemia 
arising from acute osteomyelitis of the lumbar vertebrae, are reported. 
No similar observation appears in the literature. Grossly, the internal 
surface of the gallbladder showed superficial erosions and ulcers: exter- 
nally. without a gross perforation, the formation of acute perichole- 
cystitis and right subdiaphragmatic abscess had taken j^lace. No real 
abscesses were found in the wall of the gallbladder. Histologically, the 
lesions observed in the wall were best cbaractcrized as acute infarctions 
from bacterial emboli. Clinically, the symptoms referable to the 
])athologic changes in the gallbladder tended to obscure all other mani- 
festations of the primary disease with which the patient, an elderly 
diabetic woman, was suffering. 



VASCULAR LESIONS OF THE GASTRO-INTESTINAL 
TRACT IN MERCURY POISONING 
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On Dec. 11, 1927, a patient who had suffered for nine days with 
acute abdominal pain, associated with chills, fever and night sweats, 
was examined post mortem. The examination revealed 25 cm. of 
gangrenous ileum which had become completely separated from the 
canal by sharp lines of demarcation. The mesentery leading to this 
segment of intestine was markedly thickened and indurated. The rest 
of the gastro-intestinal tract was normal. It was obvious that there was 
marked vascular injury in this part of the mesentery. The cause of 
the injury was not apparent at the time, but we are inclined, as a result 
of subsequent studies, to ascribe it to the ingestion of mercuric chloride 
administered in the course of antisyphilitic treatment. 

On Nov. 26, 1929, another patient who had been ill with diarrhea 
for two years, and who recently had exhibited evidence of peritonitis, 
was examined post mortem. The examination established that the ter- 
minal 3 feet (92 cm.) of ileum was ulcerated, and that the mesentery 
was much thickened. There were perforations at the ileomesenteric 
angle. This-, again, indicated nutritional disturbance of a limited por- 
tion of the intestinal wall. According to the patient’s history, a per- 
sistent diarrhea followed immediately on the taking of thirty doses of 
mild mercuric chloride at intervals of thirty minutes. The pathologic 
changes suggested the case noted in the preceding paragraph. As it 
was realized that mercury might cause the extensive vascular lesions 
of the order found, 517 Gm. of involved mesentery and intestine was 
chemically analyzed for mercury, and 3.88 mg. of metallic mercury was 
recovered. 

In a third instance, in the fall of 1931, the ulcerated stomach and 
thickened, constricted large bowel at postmortem examination were sent 
to the department for histologic examination. Lesions were revealed 
which were similar, but more active, than those in our second case in 

From the Department of Pathology and Bacteriology, - College of Medicine, 
State University of Iowa. 
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which mercury had l^een found. Mercury poisoning was suspected, 
and an examination for mercury was made; 317 Gm. of this tissue 
yielded 12.1 mg. of mercury. 

According to present knowledge, the amounts of mercury found in 
these tissues are distinctly abnormal, since onl}^ on occasions are traces 
of mercury found in the tissues of patients who have amalgam fillings 
(Schreiber in personal communication). We believe that mercury 
could have caused the vascular lesions noted. In view of the similarit}'^ 
of the lesions in these three cases and the finding of significant quanti- 
ties of mercury in the tissues in the two cases in which chemical exami- 
nations for mercury were made, the concurrence would seem to indicate 
a highly probable relationship. 

REPORT OF CASES 

Case 1. — A white switchman, aged 44, who entered the University Hospital 
on July 6, 1927, had a draining perirectal fistula for four years, dizzy spells for 
three years and nervousness for two years. His past diseases included, besides 
the ordinary diseases of childhood, scarlet fever at 3, malaria at 14, pneumonia at 
32 and 37, diphtheria at 41, gonorrhea four times and a primary penile lesion at 
22 years of age. His recovery from these diseases was apparently uneventful, 
e.xcept for an occasional attack of painless jaundice following the malaria. At 
the age of 38, he had an attack during which he complained of gas in the stomach 
and an ache in tlie abdomen. This was accompanied by jaundice and clay-colored 
stools. He was treated at a “resort” for six weeks, where considerable mild 
mercuric chloride was administered (the exact amount could not be ascertained). 
That same year he suffered with diarrhea for five weeks, during which he noted 
blood and yellowish mucus in his stools. Four years prior to admission, he had 
an ischiorectal abscess, which was drained. A persistent draining fistula remained. 
His dizzy spells were not serious. 

Physical examination showed nothing abnormal other than the ischiorectal 
fistula and slightly thickened peripheral arteries. The Wassermann reaction of 
the blood was positive; otherwise there were no laboratorj’’ findings of significance. 

After the administration of si.x 0.9 Gm. doses of neoarsphenamine, an excision 
of the perirectal fistulous tract was performed. The recovery was uneventful. He 
was discharged on Aug. 18, 1927, and during the months of October and November 
he received two doses of one thirty-second grain (0.002 Gm.) of mercuric chloride 
by mouth every other daj'. He returned to the hospital on Dec. 2, 1927, complain- 
ing of severe pain in the lower left abdominal quadrant and of nocturnal sweats 
and chills. This illness began on November 20, with severe cramping pain in the 
left side of the abdomen. Physical examination revealed an exquisitely tender 
mass in the left lower quadrant of the abdomen. The urine contained a slight 
trace of albumin, but no blood. Perforated carcinoma of the sigmoid was diag- 
nosed at operation on Dec. 6, 1927. Blood was passed in the stools following 
operation. Death occurred five days later, twenty-one days after the symptoms 
began. 

Autopsy . — Postmortem examination revealed a well nourished, markedly jaun- 
diced man with no evidence of edema. Investigation of the abdominal contents 
revealed a large cavity beneath the operative incision, the walls of which were 
formed by the great omentum, the anterior parietes and a loop of small intestine. 
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These were agglutinated one to another by fibrinous adhesions. The cavity con- 
tained a dirt}^ fluid material. The loop of intestine involved in the cavity was 
found to be 25 cm. of the lower ileum. This segment of intestine was completely 
gangrenous. Its proximal and distal portions had become completely separated by 
rather sharp lines of demarcation from the canal, so that the lumina of both ends 
communicated freely with the cavity. The mesentery leading to this segment of 
intestine was markedl}’- thickened and indurated. The entire intestinal canal below 
this point contained blood. The remaining gross findings were those of profound 
sepsis. No neoplasm was found. 

Histologic Observations . — Microscopic examination of the mesenter}" leading to 
the gangrenous segment of bowel revealed very marked obliterative arteritis, 
involving the majority of the medium-sized vessels. Some of the vessels were 
occluded by organized thrombi, while others showed marked subintimal connective 
tissue proliferation resulting in slitlike lumina. Some of the latter vessels were 
occluded b}’’ fibrinous thrombi. The lumina of many small vessels contained fibrin- 
ous and hyaline thrombi. Subintimal connective tissue proliferation was present 
in several of the large vessels, but no occlusion was demonstrated. The supporting 
fat tissue was markedl}' and diffusely infiltrated with acute inflammator}’’ cells. A 
thick layer of fibrin was deposited on the peritoneal surfaces. The liver presented 
the picture of early diffuse toxic necrosis. The kidneys showed no evidence of 
acute nephritis. The histologic findings in the remaining organs were those of 
profound sepsis. A streptococcus was cultured from the mesenteric lymph nodes. 

Case 2. — A white plasterer, aged 65, entered the University Hospital on July 
9, 1929, complaining of diarrhea, soreness in the right side of the chest and a 
hacking cough. In July, 1928, he took thirty consecutive doses of mild mercuric 
chloride at intervals of thirty minutes for an attack of “influenza.” A persistent 
diarrhea of from six to twenty stools a day followed. He had never noticed 
mucus, pus or blood in his stools. His diet was apparently sufficient prior to 
his illness. In JIa}', 1929, pigmentation, dr3mess and scaling of the hands appeared, 
and at this time a dry cough developed, accompanied by pain in the right side of 
the chest. His loss in weight was 46 pounds (20.8 Kg.). He stated that his 
father, mother and maternal grandparents died of diarrhea, but that none of them 
had dementia or dermatitis. 

Physical examination revealed an irritable, emaciated man, whose skin was dry 
and scab-. Other positive findings were unequal pupils, which reacted 50 per cent 
to light, tortuous and hardened peripheral arteries, some rigidity of both recti 
muscles and slight tenderness in the right lower abdominal quadrant. Laboratory 
examinations revealed an absence of free hydrochloric acid in the stomach and 
the presence of occult blood and undigested food in the stools. The Wassermann 
reaction of the blood was negative. The patient was discharged on Aug. 10, 1929, 
with a tentative diagnosis of pellagra. Because his condition did not improve, he 
was readmitted on Sept. 14, 1929. Reexamination revealed secondar 5 '' anemia, an 
increase in the loss of weight to 78 pounds (35.4 Kg.) and roentgen evidence of 
mucous colitis. He was discharged unimproved on Oct. 5, 1929. On Nov. 16, 
1929, he was again admitted because his sjmiptoms had gradually become more 
pronounced. The phj-sical findings suggested an acute abdominal condition, which 
was thought to be peritonitis due to a perforated carcinomatous ulcer of the colon. 
Death occurred on Nov. 25, 1929, sixteen months after the ingestion of mercurj-. 

Autopsy. Postmortem examination revealed an emaciated man, whose skin 
over the knees, extensor surfaces of the arms, forearms and back was rippled, 
scaly and purplish. Brownish pigmentation of the skin was limited to the back 
of the hands. The peritoneal cavity contained 250 cc. of pus and intestinal content. 
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Fibrin covered the peritoneum. The cecum, the distal loops of the ileum and the 
sigmoid colon were densely adherent to each other by fibrous adhesions. Several 
pockets of pus were discovered between the loops of intestine. After the intestinal 
canal was thoroughly e.-cposed, it became obvious that the important lesion was in 
the terminal 3 feet (92 cm.) of the ileum. ^Marked ulceration of the mucosa of 
this portion was observed. The ulcerated areas increased in number and size 
from above downward, until practically the entire mucosa was involved at the 







Fig. 1 (case 2). — Thickened veins and occluded arteries in mesentery; X IdO. 


ileocecal junction. The wall was e.xtrcinely firm, measuring 1 cm. in thickness. 
At the ileomcsenteric angle, several perforations were found. The mesentery 
leading to this portion of the intestine was thick and firm, and the thickest portion 
was definitely associated with the most extensive changes in the wail of the intes- 
tine, Xo ulcerations were found in the remainder of the gastro-intestinai tract. 
Additional findings were septic splenitis, broncl’.opnenmonia and brown atrophy 
of the heart. 

Histologic Ol'scn alioits . — Microscopic examination of a transverse section of 
mesentery leading to the ulcerated intestine revealed marked obliterative arteritis. 
Practically all of the n:edium-sized and small \esse!s showed extensive subintinial 
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connective tissue proliferation with reduction of their lumina to small slits. Some 
of the vessels were completely occluded, either by organized or by hyaline thrombi. 
Hyalinized fibrin was noted in the walls of some of the vessels. There were con- 
siderable subintimal deposits of connective tissue in the large vessels, but none 
were occluded. A collar of lymphocytes was present around some of the vessels. 
Many lymphocytes and endothelial leukocytes and a few polymorphonuclear leuko- 
cytes had infiltrated the supporting scarred fat. The intestinal wall was thickened 



Fig. 2 (case 2). — Marked endarteritis in the vessels of the mesenter}',’ X 


because of marked scarring. Granulation tissue, heavily infiltrated with chronic 
inflammatory cells, covered the denuded mucosal surfaces. The histologic changes 
in the remaining organs were those resulting from sepsis. 

Five hundred and seventeen grams of tissue was examined for mercury. The 
content of mercurj^ expressed as metallic mercury, was 3.88 mg.; 0.53 mg. was 
found in 83 Gm. of mesenter 3 ', and 3.35 mg., in 434 Gm. of intestine. 

Casi: 3. A white woman, aged 68, whose past history was unavailable, was 
seen in a moribund state by her phj’sician in Afarch, 1931. No history of her 
acute illness was obtainable. Phj-sical examination revealed a profoundly ill, 
dehydrated, somewhat emaciated woman with a markedly distended abdomen. Red 
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blood was noted in both the stool and the vomitus. Attempts at giving enemas 
failed. Acute intestinal obstruction was diagnosed, but any operative procedure 
was deemed not advisable. Death occurred four days after the woman was first 


Autopsy . — Postmortem examination was limited to the contents of the abdomen. 
The pyloric end of the stomach and the terminal 6 feet (183 cm.) of ileum, with 
the cecum and a portion of the descending colon, were sent to the pathologic labora- 
tory for study. 












Fig. 3 (case 2). — Tissue from intestinal wall; X 220. Note fibrosis of small 
vessels, hyaline thrombi and atypical granulation tissue. 


Examination of the stomach showed a superficial, somewhat irregular ulceration 
near the pylorus. The upper portion of the ileum appeared normal, but superficial 
diffuse ulceration of the mucosa of the lower portion was in evidence. Marked 
constriction of the colon was present, the total diameter being only 1.2 cm. The 
wall was extremely firm. Its entire mucosa was replaced by a homogeneous gray, 
firm, friable membrane. 

Iltstolonic Oh.u'n'aliotis . — Microscopic section of the gastric ulcer revealed a 
denuded area of mucosa replaced by granulation tissue coecred by fibrin. Pol>- 
morplionuclear leukocytes infiltrated the ulcer bed and underhing gastric wall. 
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superficial portion of the mucosa of the lower part of the ileum that was necrotic 
and covered fibrin heavily infiltrated with polymorphonuclear leukocytes pre- 
sented the only histologic change in the ileum. Evidence of extreme injury was 
present in the colon. Practically the entire mucosa was necrotic. Many arteries 
in the submucosa contained fibrinous thrombi in variable amounts from those 
causing complete occlusion to small intimal deposits. The walls of many of the 
blood vessels consisted merely of irregular strands of homogeneous pink-staining 
tissue infiltrated with polj'morphonuclear leukoc 3 'tes. Hj’^aline thrombi were present 



Fig. 4 (case 3). — Colon tissue; X 220. Note rather acute injury of vessels 
and thrombosis, as well as acute inflammation. 


in many very small vessels. Edema was marked throughout the entire wall, with 
a diffuse infiltration by acute inflammatorj’^ cells. 


COMMENT 

The mercury was isolated as the metal by Schreiber, according to 
the method evolved by Booth, Schreiber and Zwick for the determina- 
tion of mercury in the presence of organic matter. In the second case, 
5l7 Gm. of intestine and mesentery contained 3.88 mg. of mercury. 
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The mesenterj' removed, so far as this was possible, weighed 83 Gm. 
and yielded 0.53 mg. of mercur)*. The 434 Gm. of intestines yielded 
3.35 mg. of mercur}'. The concentrations of mercur}- in the mesentery 
and intestine were 0.65 and 0.77 mg. of mercury per hundred grams, 
respectively. In the third case, the mercury found in 317 Gm. of tissue 
was 12.1 mg. The 42 Gm. of colon contained 9.9 mg. ; the 45 Gm. of 
stomach, 0.2 mg., and the 230 Gm. of ileum. 2 mg. The concentrations 
in these various tissues were 23.5 mg., 0.44 mg. and 0.87 mg. per hun- 
dred grams of colon, stomach and ileum, respectively. The concentra- 
tions of the mercury in the tissues in the two cases in which mercury 
analyses were made paralleled the extent and the acuteness of the lesion 
described, with the exception of the mercury content of the gastric 
tissue, which was examined only in one case, and which showed a lower 
concentration of mercui-y than the other tissues in either case. 

The question of whether mercury, like certain of the other metals', 
is a normal constituent of tissue may readily be raised. The literature 

Table 1. — Results of Analysis of Tissues for Itlcrcury (Case 3) 


Organ Weight, Gm. Metallic Mercury, Mg. 

Colon 42 9.9 

Stomach 45 0.2 

Ileum 230 2.0 

Total 317 12.1 


does not reveal much on this point. Traces of mercury are. at times, 
found in the tissues of persons who have had some of their teeth lilled 
with amalgam. In two of our cases, mercury in some form was known 
to have been ingested. Schreiber stated that examination of tissues in 
cases in which it was certain that mercury had not been taken yielded 
no mercury. 

The lesions produced in all three cases seemed to be primarily 
injuries to the walls of blood vessels — more prominent in arteries and 
small arterioles than in veins. There was proliferative endarteritis as 
well as thrombo-arteritis in the more acute cases. The extent of these 
changes was such that the intestinal walls had suffered markedly from 
ischemia. 

One of the patients in our cases had chronic diarrhea. All three 
cases were eventually diagnosed carcinoma with perforation because of 
chronic intestinal obstruction and evidence of peritonitis. 

It is striking that stomatitis and acute tubular nephritis, the lesions 
that we are wont to associate with mercury poisoning, arc not integral 
parts of the clinical manifestations of this particular tvpe of mercury 
poisoning. The lesions are primarily vascular. A limited ])ortion. and 
not always the same portion, of the ga.stro-inteslinal tract in the three 
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cases under consideration was diseased. This would imply the involve- 
ment of a limited portion of the vascular tree of a difterent part of the 
gastro-intestinal tract in each instance. The finding of mercury in 
tissues sixteen months after the ingestion has impressed us with the 
length of time during which this injurious agent may act. It will be 
interesting to see whether these divergent and disturbing features of 
the disease can be brought into accord by what is known of mercury 
and the reaction it causes in tissues. 

The fate of mercury, when injected into the body or taken by 
mouth, is in part well known. The excretion by the way of the kid- 
neys, the stomach, the mouth and the intestines with resultant lesions 
is well known in the more acute cases of mercury poisoning. We have 
learned from past experiences that whenever a new mercury compound 
is suggested for the relief of edema or as a genito-urinaiy antiseptic, 
and so on, the patient must be kept under observation for evidences of 


Table 2. — Circulation of Mercury: Amount of Mercury per Hundred Grams of 
Tissue After Intramuscular Injection of Various Compounds as Indicated 




Acidum 

Mild 

Metallic Hg 


IMercuriiim 

Mercuric 

Mercuric 

(50% Oil 


Benzoicum, 

Salicylicum, 

Chloride, 

Suspension), 

Tissue 

37.S Mg. 

33.5 Mg. 

4S.0 Mg. 

154 Mg. 

Liver 

0.49 

1.16 

0.37 

0.65 

ICidney 

2.20 

5.03 

2.12 

1.75 

Small Intestine and feces 

0.39 

0.55 

0.19 

0.29 

Large intestine and feces.... 

0.32 

0.53 

0.20 

0.13 


irritation of the kidneys, such as albumin and blood in the urine, or for 
gastro-intestinal injur}'- evidenced by diarrhea and blood in the stool. 
The distribution of various mercury compounds in the tissues, which 
concentrate them energetically, may be noted in table 2, which was 
compiled from the work of Lomholt. 

Cole, Gammel, Schreiber and Sollmann, as well as Lomholt and 
others, have found that after a short period of active elimination, the 
excreted mercury being only a small percentage of that injected, elimi- 
nation falls rapidly to traces, which may persist day after day. Cole 
and his co-workers stated that a week after the injection of mercury sali- 
cylate, from 85 to 90 per cent remains unexcreted. With these facts 
before us, it is not difficult to believe that mercury may be found in 
the intestinal wall, which represents one of the concentration points of 
mercury, several years after ingestion. 

Authors are well in accord that the gastro-intestinal tract is second 
only to the urinary tract in the excretion of mercury compounds. Cole 
and his co-workers stated that with mercury salicylate the excretion in 
the feces is about one-twelfth that of the urinary elimination. The liter- 
ature in general is also quite clear that the excretion occurs along the 
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entire length of the gastro-intestinal tract. Bargen. Osterberg and 
Mann, however, found, in contrast with the general experience, that 
the colon of a dog had nothing to do with absorption and excretion 
of the mercury compounds that they studied. The opinion that the 
important reason for the concentration of mercury in the kidneys. liA-er 
and intestinal wall is for the purpose of excretion may be altered by 
this bit of evidence. 

Another probable reason for the concentration of mercury along 
the gastro-intestinal tract was pointed out b}- Almkvist. He noted 
yellowish-black particulate matter in leukocytes and free in tissue in 
cases of mercury poisoning. He also found experimentally that hydro- 
gen sulphide would precipitate the merciny in the tissues of the gastro- 
intestinal tract to the extent that 3 '^ellowish flakes could be observed in 
the gross specimen. The fact has been pointed out that yellowish-black 
granules are found in such locations as the kidneys, where hydrogen 
sulphide probably does not play an important part in their forma- 
tion. Elbe believed that the granules noted b_v Almkvist may be altered 
blood. The accumulation of mercur\- along the intestinal wall for 
excretion would seem to impl}- that the concentration should be regu- 
larly greater in that part of the gastro-intestinal tract more actively 
concerned with the excretory function in question. At this location, 
one would logically and regularly expect the more extensive lesions. 
This has not been true. Concentration of mercury between the large 
bowel and small bowel has varied as indicated in table 2. In our 
cases, the severe lesions were in the colon in one instance, while in 
the other two instances the lesions were confined wholly to the ileum. 
This would call for a factor in addition to that of concentration of 
the poison and injurv to the tissue at the point of excretion. Alm- 
kvist's explanation would satisfy as to this variabilitv of the amount 
of mercury and of the severity of the lesions along the gastro-intestinal 
tract. The precipitation of mercury and the extent of the lesion 
in a given case would he greatest at the point along the gastro- 
intestinal tract where the concentration of hydrogen sulphide chanced 
to be the more abundant at the time the mercury happened to be circu- 
lating in the blood. 

It seems pertinent to consider the presence of gastro-inte.'^tinal 
lesions in the absence of tubular nephritis and stomatitis due to mer- 
curv poisoning. The fact that mercury may be excreted in the urine 
without renal lesion is well known. Rosenheim noted in his perfusion 
experiments that weak solutions of mercurv compounds caused vaso- 
constriction, while .stronger solutions not only caused vasoconstriction, 
but irritated the renal parenchyma and caused diuresis. On the other 
hand, patients receiving mercurv therapy frefjuently have diarrhea and 
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even blood in the stool in the absence of stomatitis or nephritis. Again, 
whether Almkvist’s interpretation of his yellowish-black granules is 
the correct one or not, there seems to be a factor that operates along 
the gastro-intestinal tract rendering the concentration of mercury in 
mercury poisoning largely a matter of chance, in the more chronic 
types of mercur}’ poisoning. It would he possible, under such condi- 
tions, to obtain high concentrations of mercury in various parts of the 
tract without either nephritis or stomatitis. 

Information on what happens and on the sequence of events in 
the production of the lesion can he gathered from the literature. First, 
the poison must be concentrated in a certain locality in order to pro- 
duce a lesion. The corrosive action of heavy metals may he effective 
at the point of application, where the concentration may be great, or 
at the point where it accumulates for excretion. Added to this, one 
has a second factor, which may he the precipitation of mercury pointed 
out bv Almkvist. Niklasson and Santesson indicated, as a result of 
their investigations, that not only is the presence of mercury in the 
tissue necessary, hut it must he in ionic form to he injurious to tissue. 
The observations on vasoconstriction made by Rosenheim in his per- 
fusion experiments have also been pointed out by Elbe, VVeiler, Natus, 
Kaufmann and others. The sequence of effects of mercury on vessels 
and contained blood is : constriction, dilatation, constriction, stagnation 
and diapedesis of red blood cells. This is virtually an infarction with- 
out complete occlusion of the vessel. Kaufmann noted that the stasis 
resulted in hyaline thrombi in vessels. He believed that the stasis, 
the hyaline thrombi and the action of bacteria are sufficient to explain 
the changes found. However, the destruction of intima, the formation 
of mural thrombi and the injury to the wall of the vessel in our third 
case are precisely the changes described by Wolff as occurring when he 
injected mercuric chloride directly into the veins of rabbits. It would 
seem from the evidence presented that in mercury poisoning there is 
an action peripherally on the vasomotor mechanism at the point where 
the mercury is concentrated, plus the irritant action of a foreign body, 
as well as the corrosive action of an ionizable mercury compound, all 
acting concurrently on the tissue concerned. Naturally, after the tissue 
is thus devitalized, the factor of infection is added. 

SUMMARY 

Three cases of a peculiar type of mercury poisoning are described. 
The lesions were primarily vascular. A limited portion of the gastro- 
intestinal tract was involved in each case. The same part of the intes- 
tinal tract was not involved in any two of the cases. No stomatitis or 
nephritis was noted. 
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The peripheral action of mercury on the vasomotor mechanism and 
the corrosive action of ionizable mercur}’’ compounds, as is pointed out 
in the literature on experimental mercury poisoning, are sufficient, with 
the additions of the action of mercuiy as a foreign body and the 
unavoidable secondary infection, to account for the lesions found. 

Chronic intestinal obstruction with evidence of perforation should 
prompt one to consider the possibilit)'^ of mercury poisoning. 

A postmortem examination that shows primary vascular injury to a 
limited portion of the gastro-intestinal tract should suggest mercury 
poisoning as a possible cause until it can be excluded by careful chem- 
ical analysis for mercury. 
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VIII. EFFECTS OF CARBON TETRACHLORIDE ON THE NORMAL AND 
ON THE RESTORED LIVER AFTER PARTIAL HEPATECTOMY 

ALBERT M. LACQUET, M.D. 

C. R. B. Fellow 

ROCHESTER, MINN. 

Since carbon tetrachloride has proved of value as an anthelmintic in 
clinical medicine^ its toxic effects should be thoroughly understood. 
Experimental studies have shown that the liver is highly susceptible to 
the drug, and that repeated injections of it may induce cirrhosis.- In 
order to produce marked cirrhosis, however, carbon tetrachloride must 
be given for a considerable period ; Avith sufficient intervals betiveen 
injections, regeneration may go on without any permanent changes 
being induced in the organ. Such regeneration of hepatic parenchyma 
is probably similar to that which takes place after partial removal of 
the organ.® Regeneration after partial hepatectomy, hoAvever, may be 
repeated indefinitely, whereas in cases of continuous injury to the liver, 
such as that induced by carbon tetrachloride, complete regeneration 
finall}'’ fails to take place and connective tissue proliferation ultimately 
produces cirrhosis. In partial destruction of the lobules of the liver 
by such a toxic agent as carbon tetrachloride, replacement occurs at 
the site of injur}^ and a new hepatic lobule is regenerated. On the other 
hand, the growth of the remnant of liver, after partial hepatectomy, is a 
compensatory hyperplasia in Avhich an attempt is made to restore the 
original volume of hepatic tissue. The term regeneration as used in this 
report includes recoA’^ery folloAving poisoning by carbon tetrachloride, 
and the term restoration denotes changes that ensue folloAving partial 
remoAral of the organ. 

Since restoration of the liver occurs so rapidly folloAving partial 
removal of the organ, in Avhich no doubt a return to a primitive or an 
embryonic condition may take place, I Avished to knoAV Avhether the 
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newl}’ restored liver would react more or less intensivel}'^ to carbon 
tetrachloride than the normal liver. Accordingly, the investigation was 
conducted along three lines: (1) the efifect of carhon tetrachloride on 
the normal liver; (2) the effect of carbon tetrachloride during restora- 
tion of the liver, when administered prior to partial removal, and (3) 
the effect of carbon tetrachloride during restoration of the liver, when 
administered after partial hepatectomy. White rats were used in the 
study. 

EXPERIMENTAL METHOD 

In most of the experiments 0.25 cc. of carbon tetrachloride was given b)’' 
stomach tube twice a week. As the effects of different diets on the entire process 
of hepatic injurj' have been emphasized,'* the rats were maintained on an adequate 
diet consisting of corn meal, linseed oil meal, crude casein, alfalfa meal, salt, 
calcium carbonate and powdered skim milk. 

All operations of partial hepatectomy were performed under aseptic technic and 
ether anesthesia, and sections were fixed in 10 per cent formaldehyde, stained with 
hematoxylin and eosin, scarlet red, van Gieson’s stain and Mallory’s stain for 
connective tissue. Bile capillaries were stained with the technic of Otani.® For 
the observation of certain cytologic details, especially mitocbondria, sections were 
treated according to the silver and gold method of del Rio Hortega. Other stain- 
ing methods for mitochondria were occasionally used for comparison.® 

OBSERVATIONS 

In order to determine the effect of a single injection of carbon tetra- 
chloride on the liver. 0.25 cc. of the drug was given by mouth to each 
of a series of rats. At intervals after the administration, a lobe of the 
liver was removed for examination. Within three hours, the liver 
appeared to be slightly injured. Besides congestion, the central areas of 
the lobules were paler than at the peripher 3 L In some cells, the jiroto- 
plasm was cloudy, the nuclei were irregular, and the fat content, in those 
in the middle zones of the lobules, had increased. Granular mitochon- 
dria appeared in cells of the central zone and in the vacuolated cells of 
the middle zone ; in the periportal zone, however, the mitochondria were 
normal in that they were rodlike and CA’^enly distributed throughout 
the cells. 

At six hours, swelling of the cells of the liver was general in the 
central areas, and fatty degeneration and pyknotic nuclei were common 
(fig. 1). The endothelium of the central vein was swollen, often des- 
quamated and frequenth- ruptured. In the portal areas, the cells 
were normal, whereas in the middle zone there was a ring of clear, 
vacuolated cells filled with fat, often without any visible protoplasm or 

4. Davis, X. C. : J. M. Research 44:601, 1924. Davis, X. C., and Whipple, 
G. II.: Arch. Int. Med. 23:612, 1919. 

5. Otani, Sadao: Proc. Xcw York P.atb. Soc. 26:2, 1926. 

6. Gough, J., and Fulton, J. D. : T. Path. & Bact. 32:76.^, 1929. 
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Fig. 1. — Liver of white rat six hours after oral administration of 0.25 cc. of 
carbon tetrachloride. 






Fig. 2 — Liver of white rat twent 3 '-four hours after oral administration of 
0 25 cc. of carbon tetrachloride. 
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nuclei. Small droplets of fat occurred in the cells of the central zone, 
but they were practically absent from the cells at the periphery of the 
lobule. It was estimated that from 25 to 50 per cent of the parenchyma 
of the liver was loaded with fat. The mitochondria had disappeared 
from the large fat-containing cells of the middle zone, and from several 
cells in the central zone. In other cells of this zone, the mitochondria 
were degenerating, coagulated into clumps or thick granules around the 
nucleus (perinuclear condensation) ; in the remaining part of the cell, 
the protoplasm was coagulated and grosslj'- granular. At the periphery 
of the lobule, however, the mitochondria remained rodlike and evenly 
distributed throughout the hepatic cells. 

The maximal injury to the liver apparently was reached twenty- four 
hours after the administration of a single injection of the drug (fig. 2). 
All cells of the lobule were distended with either small or large clear 
fat vacuoles, and necrosis was marked in the central zones. Central 
veins were destroyed, and erythroc 3 ?tes were widely distributed through- 
out the sinusoids. Lymphocytes, polymorphonuclear cells, mononuclear 
phagocytic cells, monocytes with horseshoe-shaped nuclei and many 
eosinophilic leukocytes had invaded the necrotic area. Kupffer cells 
had increased in number and had migrated toward the center of the 
lobule. Globules of fat. very irregular and often confluent, filled the 
central and middle zones, while at the periphery the fat droplets were 
more discrete and more uniform in size, and were within the cytoplasm 
of the hepatic cells. In some sections the veins were largely distended 
with fat. The mitochondria at twenty-four hours were normal in the 
periportal zone, but appeared as short, thick rods elsewhere, assuming 
a periglobular distribution (fig. 3). This arrangement of the mito- 
chondria is probably due to a mechanical effect induced by tbe vacuola- 
tion of the protoplasm, for the mitochondria were pushed around the 
nucleus and against the cell membrane by tbe fat vacuoles. Nearer tbe 
central veins, the mitochondria were more infrequent, and they were 
entirely absent in the central zones, where there were only reticulum, 
fragmented nuclei and various infiltrating cells. Mitotic figures were 
identified at this stage in the periportal zone or even among the fatty 
cells, and indicated that an attempt at regeneration was in progress. 

Two days after administration, the injur\- to the liver was still 
marked, although there was less fat at the perijdiery of the lobule, and 
the cells bordering on the portal spaces were again more nearh' normal 
(fig. 4). The central vein had disappeared, and granular debris of 
coagvdatcd protoplasm and hyaline degeneration represented all that 
remained of the central zones of the lobules. 

After four davs. the necrosis was restricted to a small central area, 
sharply demarcated from the remainder of the lobule. The fat cfintent 
was reduced and re.stricted to the middle zone, and active phagocytosis 
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had eliminated most of the cellular debris. There was considerable 
activity of the Kupffer cells, and the cells of the mesenchyme were still 
preponderant in the central zone. The mitochondria were again normal 
after four days, and after one week a few necrotic cells with some 
infiltrating lymphocytes remained in the center of the lobules. The 
walls of the central veins were incomplete in most instances, although 
their restoration from the uninjured portion of the endothelium was 
in progress. Necrosis was often sufficiently extensive completely to 
destroy the entire vein, so that a new endothelium developed from the 
cells of the mesenchyme which filled the central zones. The develop' 
ment of a definitel}’’ organized vascular channel was preceded by clefts 
or spaces within these infiltrating cell masses, and subsequent!}- certain 
of these cells gave rise to attenuated protoplasmic processes which formed 
a clearly delineated wall, the endothelium of the new central vein. These 
cells of the mesenchyme were probably embryonic, and the organ may 
revert to embryonic principles in producing from undift'erentiated 
mesenchyme a specialized and differentiated endothelium. Under 
normal conditions, these mesenchymal cells are usually restricted to the 
portal spaces, but the necrotic zone around the central veins induced 
mobilization in order to phagocytose the debris and to assist in the 
reconstruction. 

It was clear from this preliminary study that injury to the hepatic 
lobule was microscopically evident in three hours following a single 
oral administration of 0.25 cc. of the drug. Destruction spread from 
the central portion toward the periphery and reached a maximum at 
twenty-four hours, when practically the entire lobule was involved. 

With larger doses of 0.50, 0.75 or 1 cc. of carbon tetrachloride the 
injury to the lobule was far more extensive. Instead of a central area 
of coagulation and hyaline degeneration, there was a uniform diffuse 
lesion with cloudy swelling, pyknosis and granular and fatty degenera- 
tion over the entire lobule. Following a single injection of 0.75 cc.. 
normal hepatic tissue was not identified after two days. Repair follow- 
ing larger doses of the drug took place more slowly, and the degree of 
injury was not proportional to the amount injected. A very large dose, 
such as 2 cc., killed the animals by a functional disturbance without 
extensive anatomic lesions in the liver. In the same way. the addition 
of alcohol to the drug increased its toxicity without inducing extensive 
jialhologic lesions. The gross ajjpearance of the liver rather closely 
conformed to the histologic detail. When the liver was injured Ijv 
carbon tetrachloride, the organ was swollen, soft and friable. Central 
necrosis was indicated, grossly, by a delicate yellow tracing with distinct 
markings over the surface. The liver was yellowish brown or fre- 
(lucntly. in cases of extreme injury, entirely yellow. Regeneration, 
however, induced a normal macroscojiic apjiearance. As far as cither 
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the macroscopic or the histologic appearance was concerned, there was 
no diffei-ence between the right and the left lobes of the liver. 

In another series of rats, injections of 0.25 cc. of carbon tetra- 
chloride were given twice a week for varying periods. From three to 
six injections produced lesions of the same sort as a single injection. 
Areas of hyaline degeneration and necrosis were invaded by erythro- 
cytes and by excessive mononuclear infiltration, and they were sur- 
rounded by cells that were often distended by a single large fat vacuole 
and on the periphery by cells containing smaller vacuoles. The endo- 
thelium of the central veins was partially or entirely destroyed, and the 
central vein often appeared as a space surrounded by a thick layer of 
these cells of infiltration. Occasionally both the central and the portal 
areas became contiguous, and the necrosis, which was actually central in 
origin, resembled a periportal lesion. 

The pathologic condition of the organ was not always proportional 
to the number of injections given; neither was it indicative of the prog- 
nosis for the life of the animal. The liver of a rat that received three 
injections and was killed four days later might be more severely injured 
than that of a rat receiving six injections that was killed two days later. 
In the same way, a rat that died spontaneously might have a better 
liver histologically than a rat killed while in good general condition at a 
longer interval after the injection. There was a marked increase in 
rhe number of bile ducts following repeated injections, often more 
apparent than real. Many groups of epithelial cells, often without 
lumen, as well as buds of cells indicated a real proliferation of new bile 
ducts. In cases of slight reaction, proliferating bile ducts were 
restricted to the portal spaces, but whenever an area of central necrosis 
reached a portal space, the bile ducts proliferated into this extensive 
necrotic zone. 

The demonstrable fat content of these injured livers was A^ery high. 
Fat globules Avere found even in the cells undergoing mitosis, and cells 
around the portal spaces were speckled with small globules of fat. The 
numbers of fibroblasts in the zones of infiltration suggested early 
development of connective tissue with fibrosis. With special staining 
technic, layers of connective tissue were identified around the central 
A^ein. and fibers followed the axis of the bands of infiltration into the 
necrotic zones. 

After from ten to thirty injections, hoAvever, the connective tissue 
reactions had increased (fig. 5). There Avas definite fibrosis, which dis- 
turbed the usual lobulation and divided the parenchyma into small 
separate and distinct islands of pseudolobules. These islands of hepatic 
cells, largely vacuolated Avith fat. Avere encircled by fibrous tracts. 

Repeated poisoning appeared to exhaust and destroy the regenerat- 
ing poAver of the hepatic parenchyma and at the same time stimulated 
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the mesenchyme to more active proliferation. Reg^eneration and cir- 
rhosis were not seconclar}’- to each other, but represented two separate 
I'eactions produced by the toxic agent. The capacity for regeneration 
and the extent of cirrhosis following repeated injections were inversely 
proportional to each other. Whereas regenerative capacity decreased, 
so that the liver lost its replacement power, the fibrous reaction rapidly 
increased and produced marked cirrhosis. 

Following repeated injections, livers were macroscopicalh- large, 
with yellow tracings throughout. The}' were no longer soft, but exceed- 
ingly firm and hard, and presented a hobnail roughness on the surface. 



Fig. 5. — Liver of wliitc rat after oral administration of eleven doses of 0.25 
cc. of carbon tetrocbloride (two doses a week). 

The macroscoiiic and histologic lesions at this stage bore the first evi- 
dence of the typical atrophic cirrhosis with circulatory disturljance 
which the frequent repetition of injury from carbon tetrachloride brings 
about in the liver. 

Effects of a Single Dose of Carbon Tciraehloridc Before Partial 
Ilepatcctoniy. — In order to sttidy the combined elTect of chemical injtiry 
and partial removal. 0.25 cc. of carbon tetrachloride was given to each 
of a large ntimber of rats. Twenty-four hours later, when the lesion 
was extensive and the regenerative process had begun, two lobes of 
the liver were removed. At intervals after the operation, three rats 
were killed, and the remnants of liver were removed for studv. 
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Twenty-four hours after the operation, or two days after the carbon 
tetrachloride was given, the lesions of central necrosis were as extensive 
as those occurring twenty-four hours after a single dose of carbon 
tetrachloride had been given without partial hepatectomy. The types 
of injury to the cytoplasm, the nuclei and the mitochondria were essen- 
tially like those described. The lesions were not definitely restricted 
to the center of the lobule, and degenerating cells with pyknotic nuclei 
occurred throughout the lobule. 

Two days after the operation, or three days after the carl)on tetra- 
chloride was given, the injury was comparable to that seen two days 
after the administration of the drug alone. It would seem that the 
detoxifying factor which may exist in the normal liver was reduced 
in the animals operated on, for the organ was less resistant and the 
process of recovery retarded. This retardation, however, was only 
manifest during the first two or three days, for on the fourth day after 
the operation the liver had overcome this first inhibition and was in 
active regeneration. At one week, repair of the liver was as marked in 
partially hepatectomized animals as in those clinically injured. It is of 
interest that in the livers in a state of restoration, numbers of fibro- 
blasts among the infiltrating cells had given rise to connective tissue 
fibers around the central veins, so that after this first brief period of 
delay restoration progressed with its sequence of hypertrophic nuclei, 
mitosis and nests of hematopoietic cells, budding bile ducts and marked 
mesenchymal and reticulo-endothelial activity. It seems that the com- 
bined action of restoration and regeneration had induced more intense 
activit}'^ of the mesenchyme and especially of the Kupffer cells. 

Effects of a Single Dose of Carbon Tetrachloride After Partial 
Hepatectomy . — -In order to study the effects of carbon tetrachloride 
on the liver during restoration, we gave a single injection of the drug 
to several groups of animals at varying intervals after the surgical 
removal of about 65 per cent of the liver. 

The first group included animals operated on that received the drug 
before the hepatic remnant had regained its normal weight and volume 
(that is, before two weeks after partial removal). It is difficult to 
draw any definite conclusion from these experiments concerning the 
susceptibility of the organ to the drug, since the substance of the liver 
was only a third or a half of the original normal amount. The injection 
was in a measure equivalent .to the administration of a double or a triple 
dose. 

The animals of the second group received carbon tetrachloride after 
the remnant of liver had attained its normal volume, but before restora- 
tion was complete histologically (that is, between the second and 
fourth weeks after partial removal). In these animals the liver was a 
new. rapidly growing parenchyma with high metabolic activit}’’, and it 
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possessed at least some eml)ryonic qualities. Rather striking results 
were obtained in these experiments. 

Twenty-four hours after 0.25 cc. of carbon tetrachloride was given 
to these animals, central necrosis and fatty degeneration were far less 
extensive than in the normal liver that had been subjected to injmy (fig. 
6). The nuclei were pyknotic, and there was slight round cell infil- 
tration in the region. The central veins were incomplete or defective, 
and hemorrhage had occurred. Fat globules filled the cells of the mid- 
dle zone, but the periportal zones were free, and the portal spaces were 
intact. This injury of twenty-four hours in the restored liver was 
similar to a six hour lesion in the normal liver. The hepatic cells were 



Fig. 6. — Liver of wliite rat, four weeks after partial liepatectoniy and twenty- 
four Iiour.s after oral administration of 0.25 cc. of carbon tetrachloride. 

large, and a fair number of mitotic figures were visible all over the 
lobules. Xormal rodlike and granular mitochondria occurred in the 
cells at the periphery and in the middle zone, and as a whole the lesion 
was less extensive, and regeneration and repair were comjtleted within 
a short jieriod. 

Unqucstionai)ly. there was a significant dirfcrence in the cfi'ect of 
the toxic agent on the normal and on the newly restored liver. The 
latter was more resistant to the drug and seemed to have a higher 
detoxifying ability. Several weeks after partial hepatectomy. the liver 
might again he considered normal, in that the effects of carbon tetra- 
chloride were essentiallv identical with those of the normal liver. 
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COMMENT 

It is quite clear that the cirrhosis produced by carbon tetrachloride 
cannot be caused by necrosis, for the production of connective tissue, 
after a certain number of doses of carbon tetrachloride, is not dependent 
on the extensive necrosis. Fibrous tissue was produced with very small 
repeated injections, which caused little necrosis, but it did not appear 
in a liver that had been almost destroyed by one massive dose. A 
slight connective tissue reaction occurred following a single injection 
of carbon tetrachloride, but it increased as the stimulation was repeated 
more frequently. Van Heukelom," in 1896, demonstrated that necrosis 
and cirrhosis are independent of each other, although they may be 
induced by the same pathogenic factor. Cirrhosis, in the later stages, 
can impair the vitalit)' of hepatic cells by compression, so as to cause 
necrosis. 

The early localization of fat in the hepatic lobule after the adminis- 
tration of carbon tetrachloride may be contrasted with the .observations 
of Fiessinger ® on periportal lesions induced by chloroform. The areas 
of vacuolated cells appearing six hours after the administration of 
carbon tetrachloride and persisting for at least twenty-four hours were 
not observed after the administration of chloroform.'’ phosphorus 
or any other toxic agent. With a few exceptions, all authors describe 
injury from chloroform as central,^- and injury from phosphorus as 
periportal. As was suggested by Loeffler,’® a poorer blood supply may 
serve to explain the localization of the fat in the middle zone of the 
lobule. However, I did not observe vasoconstriction, and the stasis of 
the blood described by Loeffler as central after chloroform poisoning 
was more uniform over the entire lobule following carbon tetrachloride 
poisoning. Finally, both the central necrosis and the central origin of 
the cirrhosis after the administration of carbon tetrachloride rather 
nullify the opinions of Noel and Rosier,^'* who explained the periportal 
action of any toxic agent by the histophysiology of three zones of the 
lobule. 
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12. Loeffler, L., and Nordmann, M. : Virchows Arch. f. path. Anat. 257:119, 
1925. 

13. Loeffler, L. : Virchows Arch. f. path. Anat. 265:41, 1927. 

14. Noel, R., and Rosier, M. : Compt. rend. Soc. de biol. 90:1439, 1924. 



LACQUET— PATHOLOGY OP LIVER 


175 


In cases of severe injury I found large amounts of fat in the hepatic 
veins and in the bile ducts coincident with the postmortem observations 
of MacMahon and Weiss.^^ In a case of carbon tetrachloride poison- 
ing. these authors described the presence of many fat globules in the 
central and middle zones of the lobules of the liver, as well as in the 
hepatic veins. Fat even occurred in the blood of the right side of 
the heart, and the larger pulmonary arteries contained as much as 60 per 
cent fat. 

The reactions of mitochondria to carbon tetrachloride correspond to 
the description of Alayer. Rathery and Schaeffer and Okushi ; they 
described protoplasmic c 3 -tolysis and chondriolysis and homogenization. 
Mitochondria are most lal)ile and show the earliest effects of the injury, 
but Ijefore the}' disappear completely, they prove more resistant than 
their initial action would indicate. 

The proliferation of bile ducts and new parenchyma after partial 
hepatectoiny and chemical destruction of the liver, together with the 
appearance of infiltrating cells, indicates a return to an embryonic con- 
dition. Budding and branching bile ducts produce a tubular type of 
gland, and these cells may gradually transform into parenchymal cells. 
Many authors admit the participation of the bile ducts in the regenera- 
tion of hepatic cells. This procedure, however, plays a secondary part, 
for mitotic figures in the parenchyma account for the production of 
many new cells, whereas, contrary to Ponfick and others, mitotic 
figures were not observed in the epithelial cells of the budding bile 
ducts. But under conditions of severe injury, such as several doses of 
carbon tetrachloride may induce, mitosis was never seen, and it may 
he that hepatic parenchyma is maintained by the actively proliferating 
biliary epithelium. 

SUMMARY AKD CONCLUSION'S 

'rile pui'iiose of this investigation was to determine whether the jirop- 
erties of the restored liver after partial removal were different from those 
of the normal organ, 'fhc effect of carbon tetrachloride on the restored 
liver was comjiared with its effect on the normal organ. It was found 
that when a single administration of 0.25 cc. of carbon tetrachloride 
was given by stomach tube to a normal rat. weighing from 150 to 200 
Gm.. central necrosis and fatty degeneration of the liver ensued. The 
maximal lesion was reached after twenty-four hours, and the liver was 
completely regenerated after two weeks. Repeated injections, however, 
induced typical cirrhosis. 

15. M.'icMalion, H. E.. ami \Vci.«s. Sonia: Am. J. Path. 5:62.i. 1929. 

16. Mayer. .-X.: Rathery, 1'., ami Sch.acfTer. G. : J. dc phv.siol. ct de path, 
pen. 16:.S81, 191-4. 
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From the standpoint of the effects of carbon tetrachloride following 
partial removal of the liver three conclusions were apparent: 1. When 
chemical injury preceded partial hepatectomy, recovery was greatly 
retarded. 2. When chemical injuiT was induced from two to four 
weeks following partial remoA^al, the lesion was far less marked and 
recovery ensued far more rapidly than in the normal liver following 
administration of the drug; the restored liver appeared to be consider- 
ably resistant to the toxic influence of the drug. 3. When chemical 
injur}'- was induced two months after partial removal, the extent of the 
lesion was more or less identical with that in a normal liver following 
administration of carbon tetrachloride. 



xAIORPHOLOGY OF THE INFLAAIMATORY DEFENSE 
REACTIONS IN LEUKEMIA 


R. H. JAFFfi, M.D. 

CHICAGO 

Since the cells of an exudate are chiefl}' derived from the circulating 
blood, it is to he expected that lu-ofound changes in the cellular com- 
position of the blood will manifest themselves in the morphology of the 
inflammatory defense reactions. Thus, in spontaneous or experimental 
agranulocytic conditions, inflammation is characterized by the severity 
and the predominance of the alterative process and the lack of cellular 
response, and though histiocytes and l^'inphocytes occasionally accumu- 
late about the necrotic areas, they are unable to compensate for the loss 
of the granulocytes (Rotter,^ Monckeberg,- Silberberg,® Winternitz and 
Hirschfelder and others). If onK a few granulocytes are left, they 
are quickly drawn to the focus of inflammation and help in localizing it 
(Silberberg). 

Histologic studies on inflammation in leukemia are few. and the 
observations recorded are contradictory. The finding most frequently 
noted is that of the predominance of polymorphonuclear leukocytes in 
the exudate of cantharidin blisters in cases of lymphatic leukemia 
(Litten,' Neumann.^ Sonnenfeld and Leffkowitz ® and others). 
Askanazy ‘ and Naegeli * described neutrophilic leukocytes in the 
gangrenous lesions of the oral cavity in acute leukemia. Rodler-Zipkin 
studied a case of acute large-celled lymjihatic leukemia in which there 
was a suppurating sinus in the region of the left knee, and found in the 
granulation tissue lining this sinus many leukocytes. According to 
Naegeli. the apjiearance of granulocytes in inflamed areas in cases of 
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lymphatic leukemia depends on the presence of remnants of granulo- 
poietic tissue in the bone marrow. If the bone marrow is completely 
devoid of granulocytes, not a single pus cell can be detected in the foci 
of inflammation. This was the case in an acute lymphoblastic leukemia 
reported by Schultze in which there were shown numerous hemorrha- 
gic blisters of the skin. The blisters contained many large mononuclear 
cells and streptococci, but pus cells were absent. A similar substitution 
of neutrophilic leukocytes by leukemic cells in acute inflammation was 
observed by Dionisi,^^ who concluded from his findings that the 
characteristic elements of lymphemic blood were able to migrate through 
the wall of the blood vessels if the leukemic organism was confronted 
with an inflammation. Bickhardt,^^ too, stated that the leukemic patient 
reacts to an inflammatory irritation in the same manner as a normal 
person, the pathologic blood cells, however, substituting the polymorpho- 
nuclear leukocytes in the exudate. 

In discussing the relations between inflammation and leukemia, one 
has to take into consideration the fact that an intercurrent infection 
often influences the blood picture and also the cellular composition of the 
blood-forming organs, establishing more or less normal conditions 
(Dock,^® Hirschfeld,^'* Naegeli * and others). The leukemic organism 
does not seem to have lost the ability to produce normal blood cells 
(Hirschfeld), and this ability can be awakened by bacterial toxins 
(H. F. Muller 1®). 

Little attention has so far been given to the productive inflammatory 
processes in leukemia save the combination between leukemia and tuber- 
culosis, which will be discussed in a later publication. Since the 
morphology of leukemia is characterized by a profound change in the 
blood-forming potencies of the mesenchyma, it will be of special interest 
to investigate how this abnormal mesenchyina reacts to an inflammatory 
stimulus. Does it reveal these abnoi'inal potencies when irritated, or 
does its reaction not differ from that of normal mesenchyma? 

During the last three years I have collected among thirty cases of 
leukemia ten in which, at autopsy, inflammatory lesions were found, and 
in which the autopsy was done so shortly after death as to secure 
perfect fixation. The histologic descriptions are based mainly on 
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material fixed after Helly and Maximow and stained after Giemsa and 
fixed with a solution of formaldehyde U. S. P. (1 : 10) and stained for 
stable oxydase. 

LYMPHATIC LEUKEMIA 

Cask 1. — Confluent Bronchopneumonia in a Case of Suhaente Lymphatic Leuke- 
mia. — A white boy, aged 6, liad been suffering from profuse night sweats and a 
frcciuent, nonproductive cough for two years. Seven weeks before admission to the 
hospital, illness developed following the extraction of a tooth. The mother noticed 
that the child’s abdomen became larger, and that he looked pale. Numerous bluish, 
pinpoint-sized to nickle-sized spots appeared all over the body and faded in two 
weeks. There was a persistent discharge from the nose with the formation of 
thick crusts. 

On admission, the patient’s temperature was 101.6 F., the pulse rate was 100, 
and the respiratory rate was 24. The lymph nodes on both sides of the neck, 
especially on the right side, and in both axillae and groins were bean-sized, discrete 
and soft. The breath sounds throughout the lungs were exaggerated, and a 
rumbling systolic murmur was heard over the pulmonary area. The lower edge of 
the liver could be felt two fingerbreadths below the costal arch. The spleen was 
not palpable. 

The erythrocyte count was 1,260,000; the hemoglobin content (Newcomer) was 
22.5 per cent ; the white blood cell count was 9,725, with lymphoblasts 74.5, lympho- 
cytes 24.5 and neutrophils 1 per cent. The platelet count was 62,000. Marked 
anisocytosis and poikilocytosis were present ; there were 6 normoblasts per two 
hundred white cells. 

The child remained in the hospital for six weeks, during which the white count 
fluctuated between 3,200 and 31,000. 

Autopsy : There was slight hyperplasia of the cervical, a.xillary, inguinal, peri- 
liancreatic, peribiliary, periaortic and mesenteric lymph nodes : the largest of the 
nodes measured 15 by 15 by 10 mm. The spleen weighed 155 Gm. and was mod- 
erately firm ; the pulp was bright purple-red with small follicles. The liver weighed 
1,070 Gm. ; the heart. 145 Gm. Severe generalized anemia was present. Extensive 
hemorrhages were found about and in both kidneys : the kidneys weighed 590 Gm. 
Other changes were: severe fatty changes of the myocardium and liver; petechial 
hemorrhages in the skin, pericardium, endocardium, renal pelvis, suprarenal cortex 
and urinary bladder ; hydropericardium ; hydrothorax of the left side ; focal bron- 
chopneumonia of the left lower pulmonarj' lobe, and confluent bronchopneumonia 
of the right lower lobe. 

Histologic Observations: Microscopic examination of tbe orgaiis showed the 
typical picture of large-celled lymphatic leukemia with dense infiltrations in the 
splenic pulp, in the periportal seiitums of the liver and in the stroma of the kidneys 
and pancreas. There were smaller infiltrations in the lung and underneath the 
epicardium and endocardium. Tlie lymph nodes were almost exclusively composed 
of the large cells, and there were only a few remnants of the secondary follicles. 
In the spleen, the malpighian bodies could be distingui.shed from the pulp, since 
they were formed by small lymphocytes. The bone marrow was a uniform accumu- 
lation of large lymphoid cells. The type cell of all the infiltrations was a cell 
about from 12 to 14 microns in diameter. The nuclei were round or slightly 
indented, contained evenly distributed small chromatin granules and were sur- 
rounded by scanty light blue cytoplasm, which was free from oxydase granules. 
These cells were mixed with a varying, hut usually small number of small lymiibo- 
cytes and plasma cells. In the bone marrow, in the si>lenic pulp and especially in 
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the renal infiltrations there were man}^ foci of er 3 'thropoiesis composed of erjdhro- 
blasts and large orthochromatic normoblasts. The bone marrow and the splenic 
pulp also contained small groups of neutrophilic mj^elocj'tes and mature leukocytes. 
In the bone marrow and in the renal infiltrations, single well preserved megakaryo- 
C 3 des were present. 

In striking contrast to the scarcit 3 ' of the granuloC 3 des in the other organs, the 
alveolar exudate in the pneumonic areas Avas composed chiefl 3 '^ of mature P 0 I 3 '- 
morphonuclear leukocytes, which were embedded with a fine net of fibrin and were 
mixed with a few macrophages and erythroc 3 des (fig. 1). The lumen of the small 



Fig. 1 (case 1). — Pneumonic area. The exudate is chiefly composed of granulo- 
cytes; oxydase reaction; X 150. 


bronchi and bronchioli was occluded by plugs of fibrin. The alveolar capillaries 
contained single granulocytes and a moderate number of 13 '^mphoid cells. 

Case 2. — Serofibrinous Peritonitis Foliozving a Splenie Infarct in a Case of 
Chronic Lymphatic Leukemia.— A white man, aged 57, was admitted to the hospital 
stating that he had lost SO pounds (22.7 Kg.) in Aveight during the last eight 
months. He also had noted an enlargement of the 13 'mph nodes and complained 
of severe pains in the arches of his feet. Shortly prior to his admission he had 
a sCA-ere attack of sore throat. On admission, the temperature Avas 98 F. ; the 
pulse rate AAas 120, and the respirator 3 '^ rate, 24. The blood pressure was 158 
S 3 'stolic and 8 / diastolic. The anterior and posterior cerA'ical H'mph nodes and 
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the submandibular, inguinal and axillary nodes were pea-sized, soft, discrete and 
painless. The lower pole of the spleen could be palpated 5 fingerbreadths below 
the costal arch, and the lower border of the liver was felt 2 '/< fingerbreadths below 
the costal arch. 

The erythrocyte count was 3.250.000: the hemoglobin content (Dare) was 60 
per cent. The white blood cell count was 139.000, with lymphocytes (about one 
and one-half the size of normal lymphocytes with coarsely trabeculated nuclei and 
narrow rims of deeply basophilic cytoplasm) 98 per cent and lymphoblasts (three 
times the size of lymphocytes) 2 per cent. Under treatment with benzene, the 
lymph nodes and the spleen became smaller, and the white count dropped to 98,000. 
The lymphocytes diminished to 95.5 per cent, and 2.5 per cent neutrophils were 
counted. 

In the fifth week of the patient's stay in the hospital, he suddenly began to 
have a severe pain in the region of the spleen, and the temperature rose to 102 F. 
Two days prior to this attack he had a sore throat. He became rapidly weaker 
and died four days after the onset of the abdominal pain. 

Autopsy; Post mortem, diffuse serofibrinous peritonitis with 400 cc. of free 
c.xudate was found. The e.xudate contained many typical pus cells and very few 
lymphoid cells, and on being cultured yielded a hemolytic streptococcus. The spleen 
weighed 1.810 Gm. and was covered by a thick, soft, fibrinous membrane; in the 
lower third of the posterior margin there was a recent light purple-gray, sharply 
demarcated anemic infarct. The liver measured 30 by 20 by 10 cm., was soft and 
pale brown, and contained single pinhead-sized whitish nodules. All the lymph 
nodes were enlarged, and the largest nodes, which measured 40 by 35 by 15 mm., 
were found along the extrahepatic bile ducts, the aorta and the iliac vessels. The 
bone marrow was moderately firm and purplish pink mottled with darker purple- 
red. Cholelithiasis was present. There was septic staining of the intima of the 
aorta. 

Histologic Observations ; Microscopically, the bone marrow was made up 
chiefly of oxydase-negative lymphoid cells, the majority of which were slightly 
larger than a lymphocyte. The nuclei contained coarse chromatin granules. There 
were single large, deeply basophilic round cells and a few plasma cells. Around 
the blood vessels, numerous nests of young neutrophilic and oxyphilic myelocytes 
were found. The origin of these cells could be traced to the reticular adventitial 
cells. There were no relations between the granulated elements and the lymphoid 
cells. In addition to the granulopoietic areas, there were small foci of erythro- 
lioiesis and many young and mature megakaryocytes. The spleen showed an enor- 
mous predominance of the lymphoid cells and very few other elements, namely, 
free histiocytes, neutrophilic and oxyphilic myelocytes and an occasional plasma 
cell. The infarcted area, however, was surrounded by a zone of o.xydase-positive 
cells with bean-sha])ed and lobulated nuclei. The larger veins leading to the 
infarct were occluded by thrombi composed of fibrin and lymjihoid cells. Gram 
stain revealed in the infarct numerous streptococci. 

The structure of the lymidi nodes was obscured by a diffuse accumulation of 
the lymphoid cells described in the bone marrow. In the peribiliary. peripancrcatic 
and splenic hilus lymph nodes there were many neutrophilic myelocytes and leuko- 
cytes and a few oxyphilic granulocytes. They were present in the distended 
sinuses as well as betwecit the lymphoid cells. The simtse’s also contained many 
streptococci. In the liver, the periport.al tissue and the walls of the sublobular 
veins were densely infiltrated by t'ne lymphoid cells, which also filled the portal 
caiiillaries. In the periphery of the periportal infiltrations and in some of th.c 
portal capillaries, large round cells were found, the cytoplasm of which contained 
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fine, purple-pink granulation. A few of these cells had coarse, oxyphilic granula- 
tion. Where the granulated elements filled the portal capillaries, the adjacent 
Kupffer cells contained similar granulation. The kidneys showed focal perivascular 
accumulations of lymphoid cells, and these cells also filled the tufts of the glo- 
meruli. The lymphatic tissue of the pharynx and intestine was unchanged. 

Case 3. — Streptococcic Septicemia Complicating Subacute Lymphatic Leukemia. 
— A Filipino, 19 years of age, on admission to the hospital on Nov. 26, 1929, 
reported that he had had his tonsils removed one month before, and that a week 
later his neck increased in size, first on the right side and then on the left side, 
and that this swelling caused him difficulties in swallowing and breathing. The 
temperature was 98.6 F. ; the pulse rate was 60, and the respiratory rate, 20. Exter- 
nal examination revealed a generalized l 3 ’’mphadenopathy, most marked in the neck. 
The glands ranged in size up to that of a walnut, and were matted together but 
not adherent to the skin. The result of the Kahn test was negative. The x-raj' 
picture of the chest was negative. 

The er 3 'throcyte count was 3,800,000; the hemoglobin content (Dare) was 
55 per cent. The white blood cell count was 10,000, with neutrophils 70, lympho- 
C3'tes 25 and monocytes 5 per cent. 

Biopsy of a cervical hmiph node showed hmiphatic leukemia. The clinical 
diagnosis was : aleukemic lymphadenosis. Under treatment with the x-rays, the 
patient’s condition improved markedly, and he returned home on Dec. 21, 1929. He 
was readmitted to the hospital on Feb. 17, 1930, acutely ill, feeling very weak with 
dull aching pains over the entire body. He felt hot and had nosebleed about once 
a day, losing a teaspoonful of blood. He complained further of severe frontal 
headache, accompanied by dizziness and spots before tbe eyes, and a constant 
cough productive of dark red blood. His temperature was 103.4 F. ; his pulse rate 
was 110. 

The lymph nodes were distinctly larger than on his first admission. There 
were petechial spots over both e 3 'elids and on the hard palate. The gums were 
swollen and bluish, and there was marked mediastinal dulness. A S 3 '-stolic murmur 
with a systolic thrill was heard over the entire precordium. The spleen and liver 
were not palpable. 

The er 3 lhroc 3 'te count was 1,500,000; the hemoglobin content, 40 per cent. Tbe 
white blood cell count was 53,000, with E’^mphoblasts 79, lymphocytes 16 and neutro- 
phils 16 per cent. There were slight anisocytosis and poikilocytosis, with 2 
nucleated red cells per hundred white cells. While the patient was in the ward, the 
nosebleeds became more and more severe, and the temperature remained around 
103 F. One da 3 ' before death, the er 3 ’^throc 3 ^te count was 980,000; the hemoglobin 
content, 15 per cent. The white count was 850 (!), with E'mphoblasts 78 and 
E'mphocytes 22 per cent. On Feb. 25, 1930, the patient died. 

Autops 3 ^ ; At autops 3 % the peripheral, thoracic and abdominal h^mph nodes were 
uniformly enlarged, reaching a diameter of 50 b 3 ' 20 by 25 mm. The 3 ’- were soft 
and spong 3 " and varied in color from deep purple-gra 3 ^ to reddish gra 3 '. The bone 
marrow was semiliquid and purple-gra 3 % The th 3 "mus weighed 26 Gm. and was 
light pinkish gray. The spleen weighed 170 Gm. It was very soft and dark 
purple-gray with small light gray follicles. The liver weighed 1,430 Gm. Other 
changes were; severe fatt 3 ^ degeneration of the m 3 'ocardium and liver, anemia of 
the kidneys, gangrenous stomatitis and petechial hemorrhages underneath the epi- 
cardium and endocardium and in the gastric mucosa and renal pelvis. 

Histologic Observations; Microscopicalh-, the lymph nodes appeared very 
loose, and the normal structure was completed obscured. The sinuses and capil- 
lar 3 ' blood vessels were much dilated, and the reticulum was ver 3 ^ prominent 
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because of disintegration of the lymphatic cells. The majority of these cells, wliich 
were slightly larger than lymphocyfes, had nuclei the chromatin of which had 
been separated into coarse granules and the membrane of which had disappeared. 
Single large round cells with pale nuclei and ample, basophilic cytoplasm had 
escaped the nuclear disintegration. The cj'toplasm of these cells contained fine, 
oxydase-positive granulation. In the abdominal lymph nodes, the granulated cells 
were more numerous than in the other lymph nodes, and there were also small 
nests of erythrohlasts and normoblasts and single megakar 3 'Ocytes. In the spleen, 
the breaking up of the nuclei of the lymphoid cells was even more striking than 
in the lymph nodes, and in many places onh' the reticular cells of the cords and 
the lining cells of the sinuses were left. In the follicles, too. the lymphoid cells 
were severely affected. The periportal tissue of the liver contained numerous 
lymphoid cells, which were found also about the suhlohular veins and in the portal 
capillaries. In the latter location, the\' formed small groups. The karyorrhe.xis 
of the nuclei was less marked than in the lymph nodes and spleen, .\hout 94 per 
cent of tlie cells of the bone marrow were h'mphoc.vlcs with narrow rims of c.vto- 
plasm and nuclei showing a coarse chromatin net. The majority of the cells were 
well preserved, and only a few larger lymphoid cells revealed the nuclear changes 
previously described. There were 3.8 per cent plasma cells. 3.8 per cent normo- 
hlasts and 0.8 per cent o.xypliilic granulocytes. About the vessels at the cortico- 
medullary border of the kidney, accumulations of lymphoid cells were found. These 
cells also dominated in the thymus, and Hassall’s bodies were scanty. Gram stain 
demonstrated in the lymph nodes, spleen and hone marrow long chains of strepto- 
cocci. Pieces taken from the swollen gums showed deep necrosis with an enormous 
number of cocci, fusiform bacilli and spirochetes. Underneath the necrosis there 
were extravasations of blood and a few loosely scattered lymphoid cells. Xo 
granulocytes could he detected. The picture was similar to that seen in agranulo- 
cytosis or panmyelophthisis. Cultures of the cardiac blood demonstrated hemolytic 
streptococci. 

M YKLOGEXOUS U=;UKE^r I A 

Case 4. — Siif’Dirolhr Prostatitis in a Case of Acute Proinycloeytic Leukemia . — 
The clinical data of this case are incomplete, A white man, aged 34, complained 
of general malaise, headache and chilly feeling. The axillary and inguinal lymph 
nodes were cherry-sized. The lower pole of the spleen was at the costal arch. 
Petechial hemorrhages were found over the neck, shoulders and thighs. The 
duration of the illness was thirty days. The result of the Wassermann and Kahn 
tests was four plus. 

The erythrocyte count was 1,020.000; the hemoglobin content (Dare). 32 i)er 
cent. The white blood cell count was 6,100, with myeloblasts 15. promyelocytes 
31, neutrophilic myelocytes 6, neutrophils 18, eosinophilic myelocytes 3. eosinophilic 
leukocytes 1, lymphocytes 24 and monocytes 2 per cent. Marked anisocytosis and 
poikilocytosis were present, with 1 nonnohlast per hundred white cells. There 
were 15 per cent reticulated crj-throcj'tcs. 

.Autopsy : Post mortem there was shown moderate enlargement of the spleen 
(390 Gm.) and of the liver (2,065 Gm.). eccentric hypertrophy of the heart (410 
Gm.) with small hemorrhages in the papillary muscles of the left ventricle, enlarge- 
ment of the peripancreatic, pcrihiliary and axillary lymph nodes, marked general- 
ized anemia and petechiae in the .skin and epicardium. The prostate measure<l 
(i by 3.25 by 2.5 cm. and was firm. In the left lobe there was a cavity 2 cm. in 
diameter, which was filled by thick, greenish pus. In the right lobe, a similar hut 
smaller cavity was found. 
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Histologic Observations : The bone marrow showed a predominance of young 
neutrophilic myelocytes with many mitoses (44.8 per cent), There were many 
small groups of myeloblasts and oxj'philic myelocytes and very few nucleated red 
cells and megakaryocytes. There were 14.2 per cent lymphocytes and 4.5 per cent 
plasma cells. The abdominal lymph nodes revealed advanced mj-eloid metaplasia, 
chief!}'’ neutrophilic promyelocytes. In the axillary and inguinal nodes, the myeloid 
transformation was less marked. The splenic pulp contained an enormous number 
of large round cells with round, light nuclei and fine, purple-pink granulation. 
There were a few myeloblasts, normoblasts and oxyphilic granulocytes. The fol- 
licles were small and lymphocytic. In the liver, the periportal tissue and the portal 
capillaries were filled by young, oxydase-positive cells of promyelocyte type. Small 
foci of granulopoiesis were present in the myocardium about the hemorrhages, in 
the stroma of the kidney and pancreas, in the medulla of the suprarenal gland, 
in the mucosa of the colon and about the blood vessels of the lung. 

The stroma of the prostate was infiltrated by oxydase-positive cells with 
round, bean-shaped and lobulatcd nuclei. Similar cells were found in the lumen 
of some of the glands. There were areas of diffuse suppuration. The differential 
count of these areas was : mature neutrophilic leukocytes, 94.5 per cent, and myelo- 
cytes, 5.5 per cent. The differential count of the infiltrations was: neutrophilic 
leukocytes, 52.5 per cent ; myelocytes, 20.5 per cent ; eosinophilic leukocytes. 20.5 
per cent ; lymphocytes, 20.5 per cent, and plasma cells, 1 per cent. No micro- 
organisms could be found in the abscesses. 

Case 5 . — Diphtheritic Colitis in a Case of Chronic Myelogenous Leukemia with 
Terminal Acute Exacerbation . — An Italian, 38 years of age, was well until April, 
1930, when he was bothered by an intermittent pain in the left sacro-iliac region 
and by great fatigability. In June, he noticed a mass in the left hypochondrium. 
His condition was diagnosed as myelogenous leukemia, and roentgen treatment was 
applied over a period of four months. In all, twenty-five treatments were given 
over various areas, one-third erythema dose each. The white count, which on 
admission was 103,500, fell to 26,000 and then rose again to 60,000 to remain sta- 
tionary. The last treatment was given on October 30, and the patient went home. 
Soon after this last treatment, he started to have a slight intermittent fever. The 
temperature went up to 100.2 F. He grew gradually weaker. The red count 
now was 4,500,000, but dropped within the next two weeks to 1,500,000, while the 
hemoglobin diminished from 70 to 45 per cent. A white count done two days 
prior to death revealed 41,950 cells, of which 81 per cent were myeloblasts, 3 per 
cent promyelocytes, 3 per cent myelocytes, 12 per cent neutrophils, 2 per cent 
basophils and 1 per cent lymphocytes. There was 1 normoblast to 200 white cells. 

Anatomic Diagnosis : The anatomic diagnosis was hyperplasia of the cervical, 
axillary, inguinal, tracheobronchial, peri-aortic, peribiliary and peripancreatic 
lymph nodes; a huge splenic tumor (1,660 Gm.) ; moderate enlargement of the 
liver (2,230 Gm.) ; petechial hemorrhages in the mucosa of the lips, skin, epicar- 
dium, endocardium, pleura and lungs, and diphtheritic colitis. The mucosa of the 
transverse colon was raised to form soft, reddish-gray plaques, 5 mm. in diameter. 
Near the splenic flexure and extending through the descending and sigmoid colon 
into the rectum the mucosa was transformed into a 3 mm. thick, dirty gray, adherent 
membrane. 

Histologic Observations : The bone marrow was myeloblastic. Scattered 
between the large, round, oxydase-positive cells, which were often found in the 
stage of mitotic division, were a few neutrophilic myelocytes, large orthochromatic 
normoblasts and very few intact megakaryocytes. The lymph nodes showed a 
similar picture, and in the liver the portal capillaries and the portobiliary septums 



JAFFE— DEFENSE REACTIONS IN LEUKEMIA 


1S5 


contained a great man}^ myeloblasts and a few neutrophilic myeloc 3 des. In the 
splenic pulp, how’^ever, there were decidedly more neutrophilic myelocytes, and 
there were also many nucleated red cells. In the inflamed colon, polymorphonu- 
clear leukocytes were so numerous that one would not think that the sections 
came from a case of myeloblastic leukemia (fig. 2). Thej^ formed dense accumu- 
lations underneath the membrane of necrotic tissue. Slyeloblasts and myelocytes 
were absent, and it was only in the edematous submucosa that a few of these cells 
could be detected. 
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Fig. 2 (case 5). — Diphtheritic colitis. Note the accumulation of mature leuko- 
c}'tes underneath the necrotic membrane ; X 600- 


Case 6. — Diphtheritic Tonsillitis and Laryngitis and Confluent Bronchopneu- 
monia in a Case of Acute Stem Cell Leukemia. — A white man, aged 35, stated 
that about six weeks before admission to the hospital he caught a severe cold 
which he tried to abort bj- sweating. Ever since, cough and profuse expectoration 
had persisted. Five days before admission, severe pains in the chest developed. 
During the last two weeks his temperature often went up to 103 F. The plwsical 
findings consisted of enlargement of the tonsils, pharyngitis with much mucopuru- 
lent secretion, a rough pleural rub over the base of the right lung and a pulse rate 
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of 110. The temperature on admission was 102 F. The patient died three da 3 's 
after entrance. 

The erjdhrocjde count was 2,340,000; the hemoglobin content was 50 per cent. 
The white blood cell count was 19,300. Stem cells (cells with an ample, light blue 
cj'toplasm, which is often vacuolated and is free from oxj'dase granules, and round 
nuclei, sometimes indented, containing a fine chromatin net and two or three large 
nucleoli) numbered 95 per cent; prom 3 'eloc}des, 1 per cent; neutrophilic leuko- 
C 3 'tes, 1 per cent, and l 3 miphoc 3 des, 3 per cent. One nucleated red cell per hundred 
white cells was found. Anisoc 3 'tosis and poikiloc 3 dosis were present. 



Fig. 3 (case 6). — Pneumonic area The exudate contains single stem cells and 
a few small and degenerated leukoc 3 'tes; X 600. 


Anatomic Diagnosis : The anatomic diagnosis was petechial hemorrhages in 
the skin, epicardium, pleura, renal pelvis and colon mucosa; slight enlargement 
of the spleen (205 Gm ) ; moderate enlargement of the liver (2,360 Gm ) ; enlarge- 
ment of the suprarenal glands (24 Gm.) ; enlargement of the l 3 'mph nodes up to 
30 mm. in greatest diameter (the nodes were soft and light purple-gray with darker 
red areas) ; diphtheritic tonsillitis and lar 3 mgitis ; edema of the epiglottis ; con- 
fluent bronchopneumonia in both lungs, especially the right; severe anemia and 
hydremia; herpes of the left ear. 
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Histologic Observations : The bone marrow was ver}' cellular and was com- 
posed mainly of large round cells with pale round nuclei and narrow rims of 
homogeneous, basophilic cytoplasm. The nuclei contained two or three distinct 
basophilic nucleoli. Many cells had two nuclei. Mitoses were numerous. The 
oxydase reaction was negative. There was an occasional cell with purple-pink 
granulation and a round nucleus. There was a single smaller cell with coarse 
oxyphilic granulation. A few polychromatophilic normoblasts, plasma cells and 
mast cells completed the picture. In some places there were small, sharply sepa- 
rated lymph follicles composed of small lymphocytes. 

The cells described in the bone marrow predominated also in the liver and in 
the spleen, while in the lymph nodes they were less numerous and were mixed 
with small lymphocytes and plasma cells. The medulla in the suprarenal glands 
was densely infiltrated by the indifferent round cells, which also filled the capillaries 
of the reticular zone of the cortex. 

The tonsils consisted of lymphadenoid tissue, and there were no abnormal ele- 
ments. The surface was diffusely necrotic, and the necrosis extended in places 
deep into the tissue. It contained an enormous number of streptococci, and under- 
neath it there were no reactive changes, and oxydase-positive cells were completely 
absent. The larynx showed a similar picture, and here, too, the complete lack 
of reaction about the necrosis was striking. The capillaries and small veins were 
occluded by plugs of fibrin. In the areas of consolidation of the lung, the alveoli 
were filled by an exudate that consisted chiefly of fibrin threads. In some of the 
alveoli, the fibrin was scanty, and in its meshes were found a few large round 
cells with one or two pale nuclei and narrow rims of basophilic, oxydase-negative 
cytoplasm. Here and there a small neutrophilic leukocyte with a shrunken and 
broken up nucleus and poorly defined oxydase-positive granulation was visible 
(fig. 3). The alveolar exudate contained many streptococci. From the cardiac 
blood a pure culture of hemolytic streptococci was obtained. 

Case 7. — Hemorrhagic Fibrinous Pericarditis in a Case of Acute Myelogenous 
Leukemia. — A colored woman, aged 53, complained that during the last year she 
had lost 60 pounds (27.2 Kg.), and that she had been suffering from progressive 
weakness. Since three weeks before admission she felt an aching and stitching 
epigastric pain, radiating to the back. She vomited from two to four times a day 
one-half cup of bright red clotted blood, and her stools were dark red or black. 
She had a history of malaria, an infra-umbilical laparotomy, two miscarriages and 
six normal deliveries. 

The temperature was 97.2 F. ; the pulse rate was 118, and the respiratory rate, 
36. The blood pressure was 118 systolic and 80 diastolic. The eyes were fixed. 
There was slight cervical lymphadenopathy. The lungs showed decreased expan- 
sion on the left side ; there were suppressed breath sounds and an absence of tactile 
fremitus in the left lower axillary region. A systolic murmur was heard over the 
apex of the heart. The liver extended four fingerbreadths below the costal arch. 
In the left hypochondrium, a firm mass was felt, which was believed to be the 
spleen. There was tenderness on deep palpation over the upper part of the abdo- 
men. The patellar reflexes were absent. 

The erythrocyte count was 2,400,000; the hemoglobin content was 70 per cent. 
The white blood cell count was 90,000, with myeloblasts 5.2, promyelocytes 44, 
myelocytes 5.2, neutrophils, 41.6, eosinophils 0.4, basophils 1.6 and h^phocytes 2 
per cent. There were 8 normoblasts per hundred white cells. 

The patient died three days after admission. 

Autopsy: The spleen showed marked enlargement (440 Gm.). It was soft, 
and the pulp was light purple-red without structural markings. The liver showed 
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moderate enlargement (2,225 Gm.). There was swelling of the peripancreatic, 
peri-aortic and peribiliary lymph nodes. The largest nodes measured 5 cm. in 
diameter. The marrow of the femur was reddish gray and moderately firm. There 
were syphilitic aortitis with insufficiency of the aortic valve, eccentric hypertrophy 
of the heart (450 Gm.), verrucous endocarditis of the mitral valve, and hemor- 
rhagic-fibrinous pericarditis. The pericardial sac contained 300 cc. of a cloudy, 
blood-stained fluid. The surface of the heart was covered by a soft, loosely 
adherent, light pink-gray membrane with distinct villi. The enlarged pericardial 
sac caused compression of the left lower pulmonary lobe. There was superficial 
necrosis of Peyer’s patches of the lower ileum. A nodose goiter was present. 



Fig. 4 (case 7). — Cj'toplasmic sync 3 "tium in the epicardium ; beginning condensa- 
tion of the cytoplasm about the nuclei ; X 1,200. 


Histologic Observations : The bone marrow was very cellular and showed 
active granulopoiesis with 43 per cent mj’^elocj'tes and 9.8 per cent mature neutro- 
philic Ieukoc 3 "tes. There were onl 3 - few ox3'-philic m 3 "elocytes and leukoC34es, but 
many foci of erythropoiesis composed of erythrogonia, erythroblasts and normo- 
blasts. In addition to these cells, there were S per cent plasma cells, 0.8 per cent 
monocytoid elements and 0.6 per cent megakar 3 'ocytes. The splenic pulp was 
exceeding^ cellular, the sinuses were hardh’^ discernible, and the follicles were 
reduced to small perivascular accumulations of l 3 miphocytes. Neutrophilic myelo- 
C 3 ’tes \\ere b 3 '’ far predominating. Scattered between them were small groups of 
myeloblasts, man 3 ' orthochromatic normoblasts, few oxyphilic granulocytes and 
plasma cells. 
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The portal capillaries were stuffed by j'oung neutrophilic myelocytes. There 
were also small groups of myeloblasts and orthochromatic normoblasts. The peri- 
portal tissue was infiltrated by myelocytes, Ij'mphocytes and plasma cells. The 
abdominal lymph nodes contained numerous neutrophilic myelocytes, few oxyphilic 
myelocytes and single young and mature megakaryocytes. In the medullae of the 
kidne 3 's were foci of granulopoiesis, which were much richer in ox 3 'philic myelocytes 
than 3vere the granulopoietic foci in the other organs. The ulcerated plaques of the 
ileum showed many neutrophilic myelocytes and relativel 3 '’ few lymphatic elements. 
Underneath a superficial layer of necrosis, a narrow layer of mature neutrophils 
was found. 

The cusps of the mitral valve revealed subendothelial circumscribed accumula- 
tions of mononuclear cells with oval or lobulated nuclei and ample, basophilic 



Fig. 5 (case 7). — Cytoplasmic S 3 mc 3 dium in the epicardium. Three cells of 
m 3 "eloblast t 3 'pe are seen entering a pore; X 1,200. 


cytoplasm. In the thickened marginal portions, nodular areas stood out, which 
were composed of branched and stellate cells. These areas possessed a distinct 
affinity to the basic stains. Where the nodules protruded over the surface, they 
were covered by a homogeneous, hyaline material without bacteria. 

The histologic observations in the inflamed epicardium were so unusual that 
the3^ deserve a detailed description. The surface of the epicardium was covered 
b3' a layer of fibrin, which was thrown up to short and anastomosing villi. Eetw^een 
the villi there w’ere a few ill-defined and degenerated granulocytes. Underneath 
the fibrin was a layer of cellular granulation tissue, which was ver3' different from 
that commonh- found in fibrinous inflammation wdth organization. It appeared as 
a spongy, protoplasmic S3mcytium with small, round, empty spaces. This syncytium 
contained round or oval nuclei with a distinct chromatin net, and the C3toplasm, 
which stained pale blue after Giemsa, was more compact about the nuclei (fig. 4). 
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From this indifferent, mesenchymatous syncytium two strains of cells developed. 
First, the cytoplasm around the nuclei became deeply basophilic, the chromatin 
content of the nuclei decreased, and one or two nucleoli become visible. Between 
the deeply basophilic cytoplasm and the rest of the syncytium a narrow crevice 
was formed, and the cell lost its connection with the protoplasmic net to enter 
one of the round, empty spaces previously described (fig. 5). The cytoplasm then 
contained fine, purple-gray granulation. The second strain of cells was character- 
ized by progressing condensation of the chromatin until the nuclear structure was 
completely obscured. At the same time, the cytoplasm, which at first was deeply 



Fig. 6 (case 7). — Cytoplasmic sync 3 'tium in the epicardium; a group of 
nucleated red cells in a pore of the syncj'tium ; X 1,200. 


basophilic, assumed a purple-red color which graduallj’^ changed to a bright brick 
red. Here and there one saw bright brick red droplets around the nucleus (fig. 6). 
These cells, which varied in size, also were discharged into the empty spaces. 
Where the protoplasmic syncytium approached the myocardium, the picture was 
somewhat different. The cytoplasm seemed to produce fine, parallel fibrils, which 
gradually filled the empty spaces. There was a moderate number of wide capillar}^ 
blood vessels lined by flat endothelium and containing manj-^ nucleated cells, which 
did not show atty relations to the endothelium. The mjmcardium was free from 
interstitial infiltrations. The histologic picture of the syphilitic aortitis was not 
different from that commonlj^ found. There vvas much scarring of the media. 
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Case 8. — Bilateral Pyelitis and Pyelonephritis and Recent Fibrinous Peri- 
carditis in a Case of Chronic Myelogenous Leukemia. — A white man, 48 years of 
age, an iron molder, felt well until five and a half years ago when he noticed 
languor and tired feeling after work. At times he was exhausted to the point that 
he was unable to move for from three to four hours. Shortly afterward headaches 
and head noises appeared that were relieved only by sleep. Six months later he 
discovered an enlargement of the left side of the abdomen. A physician was con- 
sulted, who prescribed irradiation of the spleen. After this treatment, all the 
symptoms subsided, and the patient was able to return to work. With roentgen 
treatment given every three months the patient did fairly well, but later the symp- 
toms reappeared, and he went to the hospital. 

On physical examination, the spleen was found extending down to the umbilicus, 
and the liver was palpable and verj'- firm. The erythrocyte count was 2,560,000 ; 
the hemoglobin content was 60 per cent. The white cell count was 185,000, with 
a predominance of myelocytes. Treatment with the x-rays was again instituted, 
and the white count went down to 94,000, but soon returned to 192,000. The patient 
went home for a week and returned with marked weakness and severe pains in the 
abdomen. The erythrocjde count was 1,820,000, with hemoglobin 40 per cent. The 
white cell count was 31,000, with myeloblasts 24, promyelocytes 9.4, myelocj^tes 27, 
neutrophils 32.6, eosinophilic myelocytes 1.4, eosinophilic leukocytes 0.4, basophils 
1.2 and lymphocytes 0.4 per cent. One day before the patient died, a definite 
pericarditic rub was heard. There was no rise in the temperature, and the patient 
expired quietly after an illness of five and a half years. 

Anatomic Diagnosis : The anatomic diagnosis was as follows, large tumor of 
the spleen (1,050 Gm.) ; marked enlargement of the liver (3,460 Gm.) ; slight 
swelling of the peripancreatic, mesenteric, peri-aortic, inguinal and cervical lymph 
nodes ; light yellow-green medullary bone marrow ; eccentric hypertrophy of the 
heart (450 Gm.) ; fatty degeneration of the myocardium; recent fibrinous peri- 
carditis; bilateral pyelitis; abscesses in the medulla in both kidneys (both renal 
pelves contained several light yellow, mulberry-shaped concretions up to 2 mm. 
in diameter) ; bilateral hydrothorax ; hj'dropericardium, and ascites. 

Histologic Observations : The bone marrow was very cellular and contained 
numerous myeloblasts, promyelocytes, neutrophilic and oxyphilic leukocytes and 
megakaryoblasts. The latter resembled overgrown myeloblasts. Eosinophilic 
myelocytes were relatively scanty. Erj'thropoiesis appeared in small foci of eryth- 
rogonia, erythroblasts and normoblasts. About 1 per cent of the cells was a 
mature megakaryocyte. The hepatic cells of the acinar centers were necrotic, 
while the Kupffer cells were filled by iron granules. Around the necrotic areas, 
much fat had accumulated in the hepatic cells. The portal capillaries contained a 
great many nucleated cells, chiefly neutrophilic myelocytes, then myeloblasts, oxj'- 
philic granulocytes, normoblasts and few erythroblasts and erythrogonias. The 
periportal septums showed only a few loosely scattered myelocytes, myeloblasts 
and eosinophils. 

In spite of the great cellularity of the splenic pulp, the reticulum was very 
prominent. The pulp was composed of an enormous number of oxydase-positive 
cells, among which promyelocytes and myeloblasts predominated. There were also 
many oxyphilic myelocytes and leukocytes and normoblasts, the latter varying 
considerably in size. Islature neutrophils were scanty. Here and there a young 
or fully developed megakaryocyte was found. The follicles had disappeared. The 
reticular cells were filled by iron pigment. The abdominal lymph nodes contained 
a varying number of myeloid cells. In the peribiliary nodes, the myeloid tissue 
was restricted to the interfollicular areas, and the follicles were still visible. In 
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the peri-aortic lymph nodes, the lymphatic tissue had been completely substituted 
by granulopoietic tissue. The inguinal lymph nodes were rich in young and adult 
megakaryocytes. 

The abscesses in the medulla of the kidney showed diffuse coagulation necrosis 
with clumps of degenerated polymorphonuclear leukocytes and nuclear debris. 
There was no well defined zone of demarcation save for a narrow rim of leukocytes 
and small round cells. The wall of the pelvis was densely infiltrated by various 
types of immature blood cells, most of which were oxydase-positive. Some of the 
oxydase-positive cells were large, distinctly larger than in the other organs. Their 
shape was irregular, and blunt processes projected from the surface. The nuclei 
were round and pale with fine chromatin granules. A few of the oxydase-positive 
cells were flat and drawn out. The fibrocytes between the infiltrating cells were 
very large ; their cytoplasm stained basophilic and was finely vacuolated. The 



Fig. 7 (case 8 ). — A shows a large fibrocyte in the epicardium. Note the deep 
basophilic coloration of the cytoplasm. The large pale nucleus with the distinct 
nucleoli resembles the nucleus of a hemoc 3 'toblast ; X 1,200. B shows the fibro- 
blast after it has become separated. The cj'toplasm contains a fine, oxydase-positive 
granulation, which is not visible in the halftone picture ; X 1,200. 


nuclei were pale and contained prominent nucleoli. Between these cells there 
were single megakaryoc 3 "tes and oxyphilic m 3 'eloc 3 "tes. 

The pericarditis was more recent than in case 7. The fibrin that covered the 
surface formed slender trabeculae, and near the base desquamated mesothelial cells 
could be seen. 0^3”^ a few immature white blood cells were present. The epi- 
cardium was loosened, and the fibroc 3 'tes were ver 3 ’ prominent as large, branched 
elements with a basophilic, often fineb’' vacuolated C 3 qoplasm and round nuclei 
containing either a single angular or several round nucleoli (fig. 7 A). The loos- 
ened connective tissue with the large fibroc 3 'tes formed a net in the meshes of which 
accumulations of prom 3 'elocytes, ox 3 "philic and neutrophilic myelocytes and single 
lymphocytes and plasma cells were found. Neutrophilic leukocytes, too, were 
present, most of which had deeply lobulated nuclei and very indistinct granulation. 
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There were also the large cells with the blunt protoplasmic projections described 
in the renal pelvis (fig. 7 B). In the Giemsa sections, the cj^toplasm assumed a 
bluish-gray color, and very fine, purple-pink granules could be differentiated. The 
nuclei were round or oval and contained fine chromatin granules and two or three 
distinct nucleoli. The capillaries of the epicardium were dilated and contained a 
varying number of immature blood cells. Though the endofhelium was swollen, it 
remained pale and did not reveal an increased affinity to the basic stain. About 
the capillaries there were large branched cells, which seemed to be connected with 
the swollen fibrocytes. 

Case 9. — Chronic Pneumonia in a Case of Chronic Myelogenous Leukemia . — 
A white man, aged 80, was under the care of an outside doctor and was in the 
hospital for only four and a half hours. Six years before admission he had been 
operated on for ulcers of the stomach, and five years before admission he had a 
gas anesthesia for extraction of teeth from which he was resuscitated with great 
difficulty. One and a half years before admission he began to bleed from the mouth 
and the rectum, and a small cut on the finger would bleed for a day or two. 

The temperature was 94.2 F. ; the respiratory rate, 24 ; the pulse rate, 60. The 
heart was enlarged, and the tones were very weak. The liver and the spleen were 
markedly enlarged. The urine contained two plus albumin and many hyaline and 
granular casts. 

The erythrocyte count was 2,040,000, with a hemoglobin content of 20 per cent. 
The white cell count was 320,000, with myeloblasts 1, promyelocytes 7, metamyelo- 
cytes 4.5, neutrophils 67.5, eosinophils 2.5, basophils 8 and lymphocytes 9.5 per 
cent. There were 14 normoblasts per hundred white cells, also marked anisocytosis 
and hypochromia. 

Anatomic Diagnosis : The anatomic diagnosis was marked enlargement of 
the spleen (530 Gm.) and liver (1,980 Gm.) ; enlargement of the peri-aortic lymph 
nodes up to a diameter of 18 mm. ; dark red bone marrow ; hypertrophy of the 
heart (525 Gm.) ; old gastrojejunostomj' with two ulcers in the jejunum opposite 
the opening ; healed peptic ulcer of the stomach with marked pyloric stenosis ; 
chronic emph 3 "Sema of the lungs and chronic pneumonia in the upper half of the 
right upper lobe, and arteriosclerotic contraction of the kidneys. 

Histologic Observations ; Microscopic examination of the bone marrow 
revealed great cellularity with numerous promyelocytes and neutrophilic and 
oxj'philic myelocytes and groups of mjHoblasts. There were many areas of 
erythropoiesis and many megakaryocytes. The cords of the splenic pulp con- 
tained many myeloblasts, promj^elocytes and a moderate number of neutrophilic 
and oxj'philic granulocytes. The abdominal Ijmiph nodes showed moderate myeloid 
metaplasia with a predominance of j'oung neutrophilic myelocj'tes. In contrast to 
the spleen and the abdominal lymph nodes, the liver showed onlj* a few small intra- 
capillar j" granulopoietic foci. The centers of the acini were necrotic. The his- 
tologic picture of the jejunal ulcers was that of chronic peptic ulcers with broad 
zones of fibrinoid necrosis passing into a moderatelj^ cellular granulation tissue con- 
taining a few neutrophilic myelocytes. In the thickened submucosa there were 
larger groups of myelocytes. 

The carnified area in the right upper puhnonarj' lobe was made up of alveoli, 
some of which were filled by hyaline fibrin, while others contained cellular granula- 
tion tissue. In maiw places, the organization of the exudate had advanced so far 
as to obscure the alveolar outlines. Between the fibrocytes occupying the alveolar 
spaces were groups of from ten to twenU'-five large round cells with round, light- 
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stained nuclei and fine, purple-pink granulation. Oxydase stain demonstrated 
numerous granules in these cells. Some of the cells were undergoing mitotic divi- 
sion. The other organs, pancreas, suprarenal glands, kidneys, etc., were free from 
myeloid tissue. 

Case 10. — Gumma of the Lung and Melasfascs of a Mclanohlastoma of the Eye 
to the Liver in a Case of Acute Mycfoblastic Leukemia. — A Rumanian, aged 74, 
had his left eye removed for a pigmented tumor. A year later he entered the hos- 
pital with the complaint of severe pains in the mouth. The temperature was 
99.6 F. ; the pulse rate, 96 ; the respiratory rate, 20. The blood pressure was 120 
systolic and SO diastolic. In addition to severe gingivitis, clinical examination 
revealed a brownish-red macular and papular rash over the chest and abdomen, 
hyperresonance of the lungs with numerous rales, and enlargement of the heart to 
the left. Smears taken from the mouth showed manj' streptococci, but no fusi- 
form bacilli or spirochetes. The Kahn and Wassermann reactions were three plus. 

The erythroc 3 ’te count was 2,670,090; the hemoglobin content was 50 per cent. 
The white cell count was 50,800, with mj-eloblasts 80, neutrophils 4, monocytes 1 
and l 3 -mphoc\'tes 15 per cent. Dental and oral hygiene improved the condition of 
the mouth, but the rash on the bod 3 ' became wideh' spread. The course was afebrile 
but marked by rapidl 3 ’^ progressing weakness. The patient died after a sta 3 ^ in the 
hospital for sixteen da 3 's. The duration of the illness had been four and a half 
weeks. 

Autopsy: Post mortem, numerous slightly elevated, firm nodules, from 1 to 
4 mm. in diameter, were found in the skin of the neck and the upper half of the 
chest. The nodules, which seemed to be located in the cutis, had the same color 
as the skin, namely, a light gray-brown. In the left cubital fossa and over the 
volar aspect of both arms, many pinhead-sized hemorrhages were present. The 
left 63^6 was replaced by a prosthesis. In both groins and axillae, firm, discrete 
lymph nodes, ranging in size up to that of a chestnut, could be felt. The teeth 
were in poor condition, and the mucosa of the moutli was pale. The heart weighed 
510 Gm. Underneath the epicardium and endocardium of both ventricles, there 
were many flat, grayish-white, discrete and confluent nodules, which measured 
from 1 to 5 mm. in diameter. Similar nodules could be seen in the wall of the 
pulmonar 3 ’^ conus. Syphilitic aortitis was present, involving the aortic valve and 
causing moderate insufficiency of the valve. There was a small aneurysm of the 
descending aorta below the origin of the left subclavian arter 3 \ Emphysema of the 
lungs was present. In the center of the left lower lobe there was a sharply circum- 
scribed, ovoid nodule 25 b 3 ’^ 12 by 10 mm. in diameter. The nodule consisted of 
an opaque, 3 '^ellow-gra 3 '^ center and a dense, fibrotic, deep-gra 3 ’' peripher 3 '. It was 
closely adjacent to, but separated from, a bronchus of the third order. 

The spleen weighed 500 Gm. The liver weighed 1,670 Gm. The surface was 
studded 63 '^ 013113 ’^ whitish, dark brown and black nodules, which ranged from the 
size of a pinpoint to a diameter of 40 mm. The pigmented nodules were larger 
and more numerous than the white ones. On the sectioned surface, the same 
nodules were visible and occupied about one fifth of the parench 3 "ma. The inter- 
vening hepatic tissue was gra 3 '-brown. There were hemorrhages in the mucosa of 
the lower part of the ileum and in the ascending colon. There were small whitish 
nodules in the cortex in both kidneys. The abdominal lymph nodes were enlarged 
and light purple. The bone marrow was light red-gray and soft. The brain 
weighed 1,140 Gm. It was very pale and moist. The retrobulbar tissue of the left 
side was free from tumor tissue. 
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Histologic Observations : In the bone marrow, the predominating type of cell 
was a large lymphoid round cell with ample, homogeneous, basophilic cytoplasm. 
The nuclei were round or slightlj' indented and contained a few small chromatin 
granules and several distinct nucleoli. A few of the cells showed fine, purple-pink 
granulation. There were numerous mitoses. Scattered between these cells were 
small foci of erythropoiesis with erythrogonias, erythroblasts and normoblasts. 
Other cell forms were scanty. There were few mature oxyphilic leukocytes, single 
plasma cells and occasional neutrophilic leukocytes with shrunken nuclei. The 
cords of the splenic pulp were uniformly composed of the large lymphoid cells found 
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basophilic round cells previous^' described, about one fourth of which gave a 
positive oxydase reaction. The pigmented and nonpigmented nodules occasionally 
fused together, and the two different types of cells mingled with each other. 
Lymphoid cells and pigmented cells could be seen lying side by side without inter- 
fering with their respective proliferations. The lymphoid cells were also present in 
the portal capillaries and in the periportal septums. !Many of the Kupffer cells 
contained melanotic pigment, which was also found in some of the hepatic cells. 
An interesting finding were cylinders of melanotic pigment in the perivascular 
lymph spaces and in the intercellular bile capillaries. 



Fig. 9 (case 10). — Group of young myelocytes in the intima of the artery shown 
in figure 8. Note the reticulum between the myelocytes ; X 1,200. 


The nodules in the heart and skin were composed of tymphoid round cells, 
about half of which were oxydase-positive. In the skin, the cells were located in 
the papillary and reticular layer of the cutis and were separated from the epidermis 
by a band of hyaline tissue. The cells often accumulated about sebaceous and sweat 
glands. The nodules in the kidneys, too, were made up of these cells. 

The nodule in the left lobe of the lung contained a necrotic center, which was 
surrounded by a capsule of connective tissue with small accumulations of Ij^mpho- 
cytes and plasma cells. In the necrotic area, the outlines of blood vessels with 
much thickened walls and occluded lumen were discernible. Bielschowsk 3 '-Maresch 
silver impregnation demonstrated many argentaphil fibrils in the necrotic areas, 
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which, according to Coronini, is characteristic of a gumma. Adjacent to and 
extending into the node there were several small veins and arteries the intima of 
which was much thickened, and the adventitia and media of which were infiltrated 
small round cells. The intima appeared ver 3 f cellular, but the cells were of 
different character as compared with those in the media and adventitia (fig. 8) ; 
thej”^ possessed ample, basophilic cjdoplasma and round or bean-shaped nuclei. The 
C3-toplasm often contained fine, purple-pink granulation, especiall3' near the nucleus. 
These cells spread apart the connective tissue fibrils of the intima, which became 
transformed into a reticulum. The fibroc 3 'tes increased in size, and their C 3 'to- 
plasm assumed basophilic coloration, while the nuclei resembled the nuclei of the 
cells in the meshes of the reticulum (fig. 9). There were no other changes in the 
lung, except an occasional group of large l 3 'mphoid round cells about a small blood 
vessel. The histologic picture of the aorta was that of t 3 ^pical syphilitic aortitis 
with advanced scarring. 

COMMENT 

Of the three patients with l 3 nnphatic leukemia, two had responded 
to an acute infection like normal persons, namel}% by the production of 
a leukocytic exudate. The unusuallj’^ severe reaction to the anemic 
splenic infarct in the second case could be explained by the presence of 
streptococci in the infarcted area. The port of entrance of the strepto- 
cocci was apparently the sore throat from which the patient had been 
suffering shortly before his death. In these two cases, the bone marrow 
contained myelocytes, and especially in the second observation the 
myelocytes were found in active proliferation and originating from 
undifferentiated cells about the blood vessels. In chronic lymphatic 
leukemia, small groups of myelocytes are usually present in the bone 
marrow (Naegeli, Helly^®), and it is not uncommon to find single 
immature granulocytes in the peripheral blood in these cases (Priesner . 
According to Piney,^® the myeloid tissue surrounds the accumulations of 
lymphatic cells much as it surrounds the metastases of malignant tumors 
to the bone marrow. In this observation. Pine)'^ saw a support for his 
conception that leukemia belongs to the true tumors. Banti dis- 
tinguished four stages of the bone marro3v changes in lymphatic 
leukemia, namely, hyperemia, hematopoiesis, nodular proliferation and 
diffuse proliferation of the lymphatic tissue. Myeloid tissue, however, 
is found not only in the third but also in the fourth stage, and it seems 
to me that the acti^^e proliferation of granulopoietic tissue in a diffusely 
lymphatic bone marrow rather speaks against the tumor theory. In 
acute lymphatic leukemia, too. foci of myelocytes are found in the bone 
marrow. 


16. Helh’, K. : Leukaemieii. in Henke. F., and Lubarsch. O. ; Handbuch der 
speziellen pathologischen Anatomie und Histologic. Berlin. Julius Springer, 1927, 
vol. 1. pt. 2, p. 1015. 

17. Priesner, E. : Wien. klin. Wchnschr. 43:170, 1930. 

18. Piney. A.: Am. J. kl. Sc. 169:691, 1925. 

19. Banti: Le leuceinie, Atti d. VIII. riiin. d. Soc. ital. di patol., 1913. 
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The granulopoietic tissue was not restricted to the l)one marrow. 
In the first case, myelocytes could be detected also in tlie splenic pulp, 
while in the second case they were observed in the spleen, in the liver 
and, particularly, in the abdominal lymph nodes, the sinuses of which 
contained numerous streptococci. Naegeli, who described myelocytes 
in the lymph nodes in cases of lymphatic leukemia, considered them as 
compensatory for the lymphatic replacement of the bone marrow. Thus, 
in the first two Observations, sufficient myeloid tissue was present to 
suppl}'- granulocytes for a leukoc3dic exudate. 

The third patient, who had subacute aleukemic lymphadenosis 
changing later into the leukemic form, reacted differently to a com- 
plicating infection which was followed by streptococcic septicemia. 
Under the influence of the septicemia, the white count dropped within 
a few days from 53,000 to 850 and. save for the severe anemia, the 
blood picture resembled finally an agranulocythemia. About the necrotic 
lesions in the mouth there was not a single granulocyte, and the 
lymphatic elements were unable to compensate for the lack of leukoc3dic 
response. Nowhere in the hod3' were there an3’- m3'elocytes. In the bone 
marrow, only an occasional large oxyphilic leukocyte was found, and the 
lymph nodes showed a few nn'eloblasts. In the lymph nodes and in the 
spleen, the leukemic cells revealed veiy severe regressive changes, which 
caused a peculiar loosening of the structure of these organs. In the 
bone marrow and in the liver, the disintegration of the cells was much 
less marked. A. Schultz,-'^ who described septicemia in a case of 
aleukemic hnnphadenosis turning into the leukemic stage, was struck by 
the complete absence of mesench3'matous reaction in this case as com.- 
pared with other cases of septicemia. 

In two cases of m3"eloid leukemia complicated Iw acute infections, 
the immature granuloc3^tes took little part in the local defense reactions, 
while mature granuloc3'tes were abundant. It is interesting that the 
prostatic abscesses contained onU 5.5 per cent m3’^eloc3'tes, while these 
cells were much more numerous in the interstitial infiltrations. The 
severe diphtheritic colitis in the chronic m3felosis with terminal acute 
exacerbation was undoubtedl3" due to the intensive roentgen treatment. 
I have repeatedl3' seen these severe inflammations of the descending and 
sigmoid colon as the result of continued irradiation of the spleen. In 
spite of the 81 per cent m3feloc3-tes in the peripheral blood, mature 
granuloc3’tes onl3'^ were found underneath the necrotic membrane of 
the colon. 

In this group of cases, too, there is one which is characterized 1 ) 3 " the 
lack of defense reaction. This case belongs to the t3"pe of leukemia that 
is usualty called stem cell leukemia because the cells are so undiffer- 

20. Schultz, A.: Krankheitsforschung 8:206, 1930. 
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entiated that they cannot be identified with certainty. Since the organic 
changes resembled those found in myelosis, I have included this case 
among those of myeloid leukemia. The scarcity of myelocytes in the 
bone marrow readily explains the absence of granulocytes from the 
inflammatory lesions. In the tonsils and larynx there was practically no 
reaction to the necrosis, and in the pneumonic areas only a few stem cells 
had entered the alveoli. 

In three cases of myeloid leukemia, fibrinous exudation -with organi- 
zation was found. The organizing granulation tissue produced blood 
cells, the origin of which could be studied best in the two cases of 
fibrinous pericarditis. In one case I have referred to a spongy syncytium 
located underneath the fibrinous membrane and giving rise to myelocytes 
and normoblasts. This sync3^tium answers to Hueck’s description of 
the most primitive form of mesenchymatous tissue. According to 
Hueck, the basic structure of the embryonic mesenchyma is a sponge 
composed of protoplasmic septums with nuclei in the knots, and of 
pores filled by tissue fluid. By differentiating fibrils on the free surface 
of the protoplasmic septums and keeping the pores open, reticular tissue 
is formed, while fibrillar connective tissue results from the filling of the 
pores by fibrils and ground substance. The production of the blood 
cells starts with condensation and increased basophilia of the cytoplasm 
about the nuclei. The cells retract from the rest of the syncytium and 
come to lie free in the tissue fluid that fills the pores. Normally, in 
postembryonal life, the basic structure of the mesenchyma is obscured 
because the pores are filled with some kind of differentiated ground 
substance. Even during the neofoi'ination of connective tissue the 
syncytial structure remains invisible because the production of fibrils 
dominates the picture from the beginning. There exists apparently an 
important difference between the normal mesenchyma and the mesen- 
ch3ana of the leukemic person, which manifests itself when the mesen- 
cltyina is irritated. Though the irritated mesench3nna in leukemia ma3' 
produce colagenous ground substance, it also possesses the property to 
develop into myeloid tissue b3^ passing through the stage of the undiffer- 
entiated protoplasmic syncytium. Granuloc3les and erythroc3les differ- 
entiate side b3’ side from this S3mc3'tium, and there seems to be an early 
common stage corresponding to Maximow’s henioc3toblast. 

In case 8. the pericarditis was earl3^ and the process of organization 
was in its beginning. The irritated fibrocytes were ver3^ large with 
deeph’ basophilic cytoplasm. The3' differed from the fibroc3'tes com- 
monly seen in inflammation 133’- a peculiar nuclear differentiation with 
prominent angular nucleoli and 133’^ their transformation into abnormal, 
huge granuloc3'tes. This skipping of tlie hemocytoblast stage during 


21. Hueck, W. : Beitr. z. path. Anat. u. z. allg. Path. GG:330, 1920. 



200 


ARCHIVES OF PATHOLOGY 


the formation of granulocytes has been repeatedly described, and, 
especially in leukemia, specific and oxydase granules may appear in cell 
forms that are not yet separated. Stockinger -- saw in this abnormal 
mesenchymal differentiation a disproportion between irritation and 
response. 

One may question whether the large basophilic, granule-producing 
cells are fibrocytes and not histiocytes. It is true that the differentiation 
between these two types of cells, especially when irritated, may cause 
great difficulty, but it is the rich branching of the cells and their 
intimate relation to the ground substance that have induced me to con- 
sider them as fibrocytes. 

Marchand’s pupil, G. Herzog,--' who advocated the local formation 
of granulocytes in inflammation from adventitial elements, described a 
case of uremic pericarditis with production of granulocytes in the sub- 
epicardial tissue. He depicted the formation of granules in large 
adventitial cells, but saw also immature granulocytes in the lumen of the 
dilated blood vessels. Since he did not give the blood findings or the 
histologic changes in the other organs, it is difficult to draw any con- 
clusions from his case. I have examined a number of pericarditides, in 
particular the uremic form, but so far have been unable to find evidences 
of local granulopoiesis. 

In the case of myelosis with chronic pneumonia, the extramedullary 
myelopoiesis was restricted chiefly to the spleen and abdominal lymph 
nodes. In the area of organization of the pneumonic exudate, groups 
of young myelocytes were scattered between the proliferating fibrocytes. 

One of the most interesting observations is the combination of acute 
myeloblast leukemia with metastases of a melanoblastoma of the eye to 
the liver and a syphilitic granuloma of the lung. The combination of 
leukemia and malignant tumor is very rare (Hirschfeld,^'* Gluckmann,-^ 
Luder,-'' Marischler and others), and it has been said that when a 
malignant tumor develops in a leukemic patient, the leukemic symptoms 
may regress (Zadek,-' Marischler). In my case there was no inter- 
ference between leukemia and tumor, and in the liver the two types of 
cells were found growing side by side. 

The lesion in the lung was diagnosed as gumma because of its loca- 
tion in the center of the lower lobe, the vascular changes about the 
lesion, the presence of argentaphil fibrils in the necrotic area and the 
positive serologic reactions. The proliferated intima of the thickened 

22. Stockinger, W. : Ztschr. f. d. ges. exper. Med. 58:777, 1928. 

23. Herzog, G. : Centralbl. f. allg. Path. u. path. Anat. 31:481, 1921. 

24. Gliickmann, cited by Hirschfeld.’^'* 

25. Liider, cited' by Hirschfeld.^^ 

26. Marischler: Wien. klin. Wchnschr. 3:686, 1896. 

27. Zadek, cited by Hirschfeld.^^ 
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A’essels near the granuloma contained groups of 3’'oung in3^elocytes, and 
between these m3’’eloc3des the connective tissue was transformed into a 
reticulum. Here, too, I obtained the impression that the m3^eloc3’'tes 
were formed localty, and that the fibroc3des acted as their parental cells. 
Against immigration from the blood spoke the fact that the myeloc3'^tes 
were most numerous near the internal elastic membrane, and that the 
subendothelial layer was free from these cells. 

CONCLUSIONS 

From the histologic study of the inflammatory lesions found in ten 
cases of leukemia the following conclusions can be drawn : 

Provided that some myeloid tissue capable of maturation is left, the 
leukemic organism reacts to an infection like a normal one. Even in a 
diffusel3’ lymphatic marrow, the m3'-eloid cells can proliferate, encroach- 
ing on the l3anphatic tissue, when stimulated by an infection. The 
literature contains man3^ observations dealing with the return of normal 
blood findings in leukemic patients during or after an intercurrent infec- 
tion (Allacia,-® Kormoczy,-" Funk,®“ Naegeli,® Hirschfeld,^'* Dock and 
others). These facts are difficult to reconcile with the conception that 
leukemia belongs to the malignant tumors. The restoration of a normal 
hematopoiesis in leukemia under the influence of an infection cannot 
be compared with the disappearance of an epithelioma of the skin over 
which erysipelas is spreading, since one is dealing not merel3' with a 
regression of the leukemic tissue but with the resumption of an exceed- 
ingl3^ intricate function by the diseased organ. 

If the granulopoiesis is completel3" exhausted, there is no defense 
reaction to an infection. I could not confirm the statements made by 
Dionisi and Bickhardt that the leukemic cells ma3’^ take the place 
of the mature granuloc3^tes, ver3’' few immature blood cells appearing 
in the inflamed area. 

It is generall3' accepted now that the granulated cells of an exudate 
come from the blood, and an3'^ attempt that has been made to question 
Cohnheim’s fundamental observation has been doomed to prompt refuta- 
tion (Henke and Silberberg Extramedullary granulopoiesis, how- 
ever. does occur under a variety of abnormal conditions, and though 
in some instances it may result from the colonization of immature bone 
marrow cells (Jaffe in the majorit3'^ of the cases the cells are formed 
locall3'. It is beyond the scope of this article to enter into a discussion 

28. .Allacia, G, B. : Clin. mcd. ital. 12:1, 1902. 

29. Kormoczi; Folia haeniat. 11:297, 1911. 
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of the various theories on extramedullary myelopoiesis. I refer to the 
recent reviews by Maximow®® and Lang.®^ Suffice it to say that in 
the normal organism the undiflferentiated, potentially myelopoietic tissue 
is apparently located between the adventitial histiocytes about the smaller 
blood vessels and in the cellular reticulum of certain organs, where 
it is hidden because of its insignificant appearance (Maximow). The 
histiocyte and fibrocyte are unable to change into hemocytoblasts. In 
leukemia, however, the range of the cells that may develop into blood 
cells is much wider. In previous publications I have described the 
transformation of histiocytes into myeloid cells in cases of leukemia, and 
the observations on inflamed tissue have convinced me that also the 
fibrocyte may do so. Freund,®® who studied the effect of x-rays OU' 
leukemic infiltrations of the skin, also came to the conclusion that the 
myeloid cells were derived locally from fibrocytes. On the other hand. 

I have been unable to find any evidences for a reversion of the leukemic 
cells into fibrocytes or for their transformation into other cells (macro- 
phages). The modern literature contains many reports on such 
transformations obtained in vitro (Awrorow and Timofejewsky,®® 
Timofejewsky and Benewolenskaja,®" Verati,®® Hirschfeld,®® Hirschfeld 
and Rawidowicz,*^® Katsunuma,*^ Silberberg and Voit,‘® Bloom ■*® and 
others). This discrepancy between the findings inside the body and 
in tissue culture shows again how careful one should be 'in drawing con- 
clusions from observations made on explanted cells. 

I have so far been unable to find morphologic evidences for a trans- 
formation of fibrocytes into lymphocytes. Since lymphadenoid tissue 
is present practically everwhere in the body, this question will be diffi- 
cult to decide. In this connection it may be mentioned that, in lymphatic 
leukemia, infiltrations not seldom develop in cutaneous scars, especially 
those after herpetic lesions and burns (tialle ■*■*). 

33. Maximow, A. ; Bindegewebe und blutbildende Gewebe, in von jMollendorff, 
M. ; Handbuch der mikroskopischen Anatomic des Menschen, Berlin, Julius 
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The microscopic findings in inflamed tissue again demonstrate the 
sharp separation between the lymphopoietic and the myelopoietic tissue. 
Never was I able to find any indications of a transformation of leukemic 
lymphatic cells into hemocytoblasts and granulocytes, and whenever in 
lymphatic leukemia the body mobilized granulocytes it resorted to the 
undifferentiated germinal tissue about the blood vessels. It is significant 
that in spite of the abundant proliferation of the lymphatic tissue the 
undifferentiated cells have retained their granulopoietic properties. As 
far as the inflammatory reactions are concerned, there is no difference 
between the acute and chronic leukemias, which speaks against the con- 
ception held by C. Sternberg, and others that these two diseases do not 
belong together. 

SUMMARY 

The histologic pictures of the inflammatory defense reactions in ten 
cases of leukemia are given. It has been shown that the type of 
response depends on the presence of myeloid tissue able to produce 
mature granulocytes. In the presence of such tissue, the leukemic 
patient reacts to an infection like a normal person, while in the absence 
of such tissue the leukemic cells are not able to compensate, and the 
alterative changes predominate as they do in agranulocythemia and 
aplastic anemia. It seems that for the leukemic organism von Mollen- 
dorff’s conception of the myelopoietic potencies of the fibrocyte holds 
true. 
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Carbohydrate metaliolism in normal striated muscles involves many 
substances in complex interrelationships. Present views of these 
physiologic functions are presented by Meyerhof,^ Hill,- Fiske and 
Subbarow ® and Parnas.* 

However, the changes of metabolism in pathologic conditions of 
muscle in the body have been investigated liut little. We are concerned 
in this paper with acute molecular degeneration of striated muscle, 
especially as to its effect on certain factors of carbohydrate metabolism. 

The work was carried out on rabbits, in the muscles of which acute 
molecular degeneration had been induced by a standard, easily controlled 
method previously described by us.° In addition, several rabbits were 
used for the study of variations in the glycogen and lactic acid of the 
muscles as produced in the lesser injury of freezing. In these animals, 
the muscles were frozen solidl}' with carbon dioxide snow, allowed 
to thaw spontaneously at room temperature and removed forty-eight 
hours later. The animals were young, healthy stock on an ordinary 
mixed diet. Both the injured and the control animals were made to 
fast for forty-eight hours before removal of the muscles, but were given 
water freely. They were kept in individual small cages that restricted 
activity. 

Degenerated muscles were removed in the acute, florid stage of the 
process, from twenty-four to forty-eight hours after injury. With the 
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animal anesthetized by iso-amyl-ethyl barbituric acid, the muscle was 
removed after having been frozen /» situ by a slush of carbon dioxide 
snow and ethyl chloride, according to the method of Davenport and 
Davenport.® It was then finely sliced while frozen hard and transferred 
to the required fluids for further chemical procedures, as described 
later. 

Glycogen, lactic acid and phosphorus compounds were determined, 
since they represent important factors in carbohydrate metabolism in 
muscle. These will be considered separately in the following sections 
of this report. 

GLYCOGEN 

Methods . — About 1 Gm. of the finely sliced carbon dioxide-frozen 
muscle was weighed carefully and rapidly into ice-cold 60 per cent 
potassium hydroxide, and the mixture was shaken thoroughly. The 
quantitative determinations, of glj'cogen were made by the method of 
Pfliiger," with determinations of sugar on the final hydrolyzed samples 
by Somog}-i’s modification ® of the Shaffer-Hartmann procedure.® 

Results . — ^As represented in chart 1, the glycogen values obtained for 
the control animals vary considerably, but fall within a comparatively 
high range, with a maximum of 726, a minimum of 450 and an average 
of 567 mg. per hundred grams. Similar variability in normal muscle 
was reported b\' Handovsky and Westphal.’® and by Davenport, Daven- 
port and Ranson.^^ The high value. 953 mg., shown in the control 
group, was obtained on a rabbit that had not previously been made to 
fast and was not used in calculating the group average. It shows the 
effect of recent ingestion of food on the storage of glycogen in muscle. 

^^’ith injury produced by previous freezing of the muscle there was a 
definite decrease of the glycogen store to a range of from 175 to 367 mg. 
per hundred grams. ^Mechanical trauma reduced the glycogen level still 
more, to the very low average of 104 mg. per hundred grams, the lowest 
value being 60 mg. ^Microscopic study of the degenerated muscles 
demonstrated structural changes of much greater severity in the 
mechanically injured muscles than in the frozen ones. 

In the muscle injury studied here, the major blood vessels were 
found to be intact, although there was some capillary injury.® Thus 

6. Davenport, H. .A., and Davenport, H. K. ; J. Biol. Cliem. 76:651. 1928. 
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the circulation was ample to nourish and keep the tissue alive. This 
type of experiment on muscle, with the general body relationships of 
the latter undisturbed, avoids the objections to metabolic experiments 
on extirpated muscles, in which systemic regulatory factors have been 
eliminated. 

The injured muscle was not used b}^ the animal, but the effect on 
the glycogen store of keeping the muscle at rest was negligible. Daven- 
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Chart 1. — Glycogen content (milligrams per hundred grams) of (A) control 
muscles, (B) contused muscles and (C) frozen muscles. The solid black rectangles 
represent individual values ; the rectangles of diagonal lines, the group averages. 


port, Davenport and Ranson,^^ working on muscle contracture, found 
no lowering of glycogen reserve from lack of contractile activity. 

Many general s)^stemic occurrences may alter the glycogen store of 
the muscles. Among these are general fatigue, fasting and hyper- 
pyrexia, with lowering of the sugar supply. The same effect is obtained 
by administering th3'roid, insulin or str^^chnine. Postmortem change 
in the muscles is associated with rapid loss of glycogen. A decrease 
of glycogen in the muscles is found with diabetes. 
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Experimentally, local fatigue of the muscle has been found to 
decrease the glycogen stored- Davenport, Davenport and Ranson,^^ 
working with experimental tetanic contracture of the hind legs of ani- 
mals, found varied amounts of glycogen in different stages of the 
contracture in innervated muscles, but no alteration of the amounts of 
glycogen in denervated muscles. Denervation likewise protects the 
muscle against loss of glycogen, according to Wertheimer,^^ even in 
fasting, which causes general lowering of the level of muscle glycogen 
otherwise. 

In this acute molecular degeneration of muscle there is found in 
every instance a rapid primary glycogenolysis, with a resultant low 
value on quantitative examination. The maintenance of glycogen at 
this low level for forty-eight hours or more with an adequate suppl}’- of 
sugar offered in the blood indicates probable depression of the glycogenic 
function, or of the gl 3 fcogen-storing capacity of the injured muscle, in 
addition to the early glycogenolysis. 

LACTIC ACID 

Methods . — The finely sliced frozen muscle was extracted for ten 
minutes in ice-cold 5 per cent trichloracetic acid. Lactic acid was 
determined on the filtrate by the method of Friedemann, Cotonio and 
Shaffer,^'* with Davenport’s modification ” for small amounts of tissue.^® 

Results . — The results are shown graphically in chart 2. In the con- 
trol animals, the lactic acid content of the muscles averaged 17.3 mg. 
per hundred grams. In some of the earlier work, in which iso-amyl- 
ethyl barbituric acid alone was used to produce anesthesia, values ranged 
to almost 22 mg. Later, intraspinal injection of procaine hydrochloride 
was added, with the result that relaxation of muscles was complete, and 
the lactic acid values were lowered to around 1 5 mg. In the degenerated 
muscle, however, this factor was not significant, since the animal kept 
the injured parts motionless. 

In the degenerated muscles there was marked increase of lactic acid. 
In those injured by freezing, the lactic acid reached an average value 
of 48 mg. per hundred grams, or an increase of 175 per cent over the 
average control value, and in those injured b}’^ mechanical trauma, it 
reached 64.6 mg., or an increase of 275 per cent. 

Lactic acid is present in muscles normally as an intermediate product 
of sugar catabolism. According to i\Ie 3 'erhof,^® the reaction dextrose— > 
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13. Wertheimer. E. : Arch. f. d. ges. Physiol. 215:779. 1927. 

14. Friedemann. T. E. : Cotonio. ^1.. and Shaffer, P. : T. Biol. Chem. 
73:335. 1927. 

15. Dr. Davenport loaned his apparatus and gave %-aluable suggestions. 

16. Meyerhof. O. : Lancet 2:1415. 1930. 
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lactic acid is reversed during the stage of recovery of normal con- 
tractility, with reformation of part of the sugar. 

Many procedures, such as mild exercise or slight interference with 
venous drainage from the muscle, cause increased formation and 
accumulation of lactic acid in the normal muscle. In muscles removed 
from the body, lactic acid accumulates rapidly. The rate of this forma- 
tion of lactic acid is increased by trauma, such as cutting or grinding 
the muscle. In hashed muscle or extracts of muscle there is active 
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Chart 2. — Lactic acid content (milligrams per hundred grams) of (A) control, 
(B) contused and (C) frozen muscles. The solid black rectangles represent 
individual values; the rectangles of diagonal lines, the group averages. 


glycolytic capacity, and on incubation of such digests large quantities 
of lactic acid may be found. In an untraumatized muscle in vitro, 
such as a gastrocnemius of the frog, the rate of formation of lactic 
acid may be accelerated by stimulating the muscle to contraction. Abnor- 
mal accumulation of lactic acid may occur in the muscles of the living 

17. (a) Embden, G. ; Kalberlah, W., and Engel, H. : Biochem. Ztschr. 45:45, 
1912. (b) Meyerhof, O. : ibid. 183:176, 1927. (c) Davenport, H. A., and 
Cotonio, M. : J. Biol. Chem. 73:463, 1927. (d) Stiven, D.: Biochem. J. 23:583, 
1929. 
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animal with extreme fatigue or with stasis of venous blood.^'’ After 
death there is likewise an abnormal accumulation of lactic acid in the 
muscles, which is, according to Meigs,'® an important factor in the 
causation of muscle rigor. 

An active role is ascribed to lactic acid b}'^ Wells in the production 
of Zenker’s degeneration of muscle. In this study, we have applied 
the name “acute molecular degeneration of muscle,” as previously sug- 
gested,® to cover the degenerative changes of muscle which include 
“waxy degeneration” as one phase. Such degeneration is undoubtedly 
constantly associated with increase in lactic acid, but the order of 
increase is not as high as ma}’^ be found, in fatigue or post mortem, 
for instance, without degeneration of muscle cells. 

The accumulation of acid in these injured muscles in amounts main- 
tained well be 3 ’’ond normal values indicates damage to the metabolic 
function, with a resulting incomplete C 3 'cle of carbohydrate change. The 
process would doubtless reach an equilibrium at a far different level 
of substrate and products, as in digests of muscle hash, except for the 
variable factors introduced b 3 ’ the circulating blood. 

PHOSPHORUS COMPOUNDS 

Methods . — Phosphocreatine and inorganic phosphorus were deter- 
mined b 3 ’’ the method of Fiske and Subbarow ® on the trichloracetic acid 
extract of the muscle. (See section on lactic acid.) The addition of 
the carbon dioxide-frozen muscle to the cold trichloracetic acid lowered 
its temperature below the freezing point of water, so that ice formed 
on the outside of the extraction flask. The ice-cold extract was filtered 
quickl 3 ' into an iced receptacle containing enough saturated alkali to 
slightl 3 ' alkalinize the filtrate, in order to minimize the h 3 fdrol 3 ^sis of 
phosphocreatine. 

Results . — In chart 3, the values shown for phosphocreatine in the 
control animals range within rather narrow limits, from 61 to 72 mg. 
per hundred grams, with an average of 68 mg. The inorganic phos- 
phorus values of 30 to 37 mg. likewise show but little variation from 
the average of 34 mg. 

In the degenerated muscles there is a marked drop of phospho- 
creatine to an average of 7 mg. per hundred grams. In carr 3 dng out 
determinations of the ver 3 ’ low content of the injured muscles, a known 
amount of phosphate standard was added to the sample after the 
h 3 xlrolysis of the phosphocreatine, according to the suggestion of Fiske 

18. Meyerliof, O.. and Lolimann, K. : Arch. f. d. ge.s. Phj-siol. 204:327, 1924. 

19. Mendel. B. ; Engel, W., and Goklscheider, I.: Klin. Wchnschr. 4:307, 1925. 

20. Meigs, E. B. : Am. J. Physiol. 26:191. 1910. 

21. Wells, H. G.: J. Exper. Med. 11:1. 1909. 
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and Subbarow. Inorganic i:)liosphorus values of the injured muscles 
showed only a slight inconstant increase over control values, with an. 
average of 37 and a range of from 32 to 45 mg. per hundred grains. 

The low phosphocreatine is the most marked feature in the altered 
phosphorus metabolism of the injured muscles. Similar levels have 
been reported also for muscles that were stimulated to contraction to 
the state of fatigue.-- With time allowed for recovery, and with blood 
circulation intact, the phosphocreatine of fatigued muscles rather rapidly 



Chart 3. — (A) Organic and (B) inorganic phosphorus content of control 
muscles (milligrams per hundred grams) ; (C) organic and (Z?) inorganic phos- 
phorus content of degenerated muscles. The solid black rectangles represent 
individual values ; the rectangles of diagonal lines, the group averages. 


recovers. In fatigue, then, the low values may be explained as the 
driving of the reaction in the direction of hydrolysis of phosphocreatine 
with insufficient time for the reverse process, or recover}', to occur.-'" 

22. (a) Irving, L., and Bastedo, G. M. : Am. J. Physiol. 86:225, 1928. 

(b) Dixon, H. H. ; Davenport, H. A., and Ranson, S. W. : J. Biol. Chem. 82:61, 
1929. (c) Fiske and Subbarow.® 

23. ^leyerhof, O., and Nachmansohn, D. : Biochem. Ztschr. 222:1, 1930. 
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The factor of time is not significant, however, in explanation of the 
low values in injuries that are 48 hours old, far longer than the short 
period of recovery in uninjured fatigued muscles. Since there is also 
an ample supply of blood to these injured muscles,® the cause of the 
impaired phosphocreatine balance must be in the altered metabolism 
of the pathologic muscle cells themselves. 

Inorganic phosphorus amounts remain close to the control values. 
This is quite different from the results reported for incubated muscle 
hash, muscle extract or expressed juice of muscle,"'* in which the 
decrease in phosphocreatine is associated with a corresponding increase 
in inorganic phosiDhorus. Probabl)’^ the latter values represent the end- 
result or equilibrium in a closed system, which would not be likely to 
be reached in the body, with the number of variable factors introduced 
by the circulating blood. 

Under anaerobic conditions in muscle, according to Me3Trhof,*'’ 
phosphagen h3''drolyzes without increase in inorganic phosphorus, the 
new-formed phosphoric acid being combined with hexose. In these 
injured muscles, even with sufficient supply of blood, it is still possible 
that within the individual units of degenerated muscle fibers anaerobic 
conditions may have prevailed. 

It does not seem likely that an3'' significant increase in inorganic 
phosphorus has been lost b3' diffusion out of the injured muscles in the 
given period. Further, so far as loss b3’' circulation is concerned, it 
was stated by Irving and Bastedo that even though twice the blood 
content of inorganic phosphorus was formed in a muscle, no increase in 
inorganic phosphorus could be found in the venous drainage. 

COMMENT 

In this acute injury of muscle the degenerative lesion is diffuse and 
extensive. Metabolic function might be expected to be disordered in 
kee] 3 ing with the morphologic changes, when such changes are found to 
involve the parench3anatous cells. 

The marked decrease in glycogen, the rise of lactic acid, and the fall 
of phosphocreatine are evidence of disturbance of the cycle of reactions 
in sugar metabolism. 

The trend of the reaction is the same as in digests of muscle hash 
or muscle extract. It might be inferred that the variation from the 
normal metabolism in acute molecular degeneration of muscle is brought 
about by enzyme activity which is freed from the control usually exerted 
by the living cell over these intracellular functions. 


24. Bc.ittie, F., and Milroy, T. H. : J. Physiol. 60:379, 1925: 62:174, 1926. 
Embdcn, G.. and Haymann, C. : Ztsclir. f. physiol. Chcm. 137:154. 1924. Meyer- 
hof.’ ■*’ Davenport.’*'^ 
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Since the normal muscle metabolism plays an important role in the 
maintenance of body heat, extensive injury of muscle in disease, with 
a lowering of the easily combustible cai'bohydrate store of the muscles, 
may well be a serious factor in the body economy. The acute molecular 
degeneration ocurring with typhoid fever may thus be a factor in the 
pronounced asthenia and subnormal temperature of the convalescence. 
The same may be true in other severe acute infections in which acute 
molecular degeneration of muscle has been found. In this connection, 
pure speculation would suggest still further that variable degrees of 
disturbance of muscle cell metabolism may exist in the body in disease, 
with morphologic changes not demonstrated by the present crude 
technic. 

SUMMARY 

A uniform acute molecular degeneration of muscles j^roduced in 
rabbits has been found to be associated with alteration of the muscle 
metabolites. 

Muscle glycogen dropped consistently from a control value of 
567 mg. per hundred grams to an injury average of 104 mg. per hun- 
dred grams. 

There was a marked rise of lactic acid from the control average of 
17.3 mg. to 64.6 mg. per hundred grams. 

Phosphocreatine decreased from the control average of 68 mg. to 
7 mg. per hundred grams. Inorganic phosphorus varied slightly and 
irregularly from the control value, with a slight tendency toward 
increase. 

25. .Stenstrom, B. : Arch. Path. 3:361, 1927. Stemmier, W. : Virchows Arch, 
f. path. Anat. 216 : 57 , 1914. 


Laboratory Methods and Technical Notes 


A SIMPLE METHOD FOR THE STUDY OF THE 
SPORULATION OF COCCIDIAL OOCYSTS 

K. Wagener, V.M.D., Lincoln, Neb. 


The sporulation of coccidial oocysts is one of the most important 
criteria of exogenous development of parasites, and at the same time is 
of importance in the identification of the different genera of coccidia. 
Therefore, this test is extensively applied in laboratory practice. The 
methods of the test must include consideration of the optimum con- 
ditions of sporulation of the oocysts. At present these conditions are 
known sufficiently, as far as general points of view are concerned, but 
much less in their details. 

Generally a sufficiently high temperature, sufficient humidity and 
the presence of oxygen are regarded as absolutely necessary for 
abundant and quick sporulation. 

The more common methods of testing the sporulation of coccidial 
ooc 3 fSts aim to correspond to these conditions as far as possible. How- 
ever, they show some differences. The method recommended by Holier^ 
of spreading the feces to be tested on some layers of humid filter paper 
in a Petri dish allows undisturbed exposure to oxygen, and by the cover 
of the Petri dish desiccation is prevented or delayed. Kept at room tem- 
perature. the oocysts, with this method, show abundant sporulation, 
mostly within two or three days. In another method widely used for 
testing the sporulation of oocysts, as mentioned by Perard," Tj'zzer,® 
Henr}’-,^ Becker and Crouch “ and others, the feces to be tested are sus- 
pended in a 2.5 per cent solution of potassium dichromate, which prevents 
decomposition, on the one hand, and acts as an oxidizing reagent on the 
other. Also by this method the oocysts usually develop spores within 
two or three days. 

In my investigations, in the course of which both these methods were 
used, the following manner of observing the sporulation proved to be 
more satisfactory and useful, especially in serial experiments in which 
the interest centered on the microscopic examination. 

From the Department of Animal Pathology and Hygiene, University of 
Nebraska. 

1. Noller. W., in Stang and Wirth: Tierheilkunde und Tierzucht, Berlin. 
Urban & Sclnvarzenburg, 1928. 

2. Perard, C. : Compt. rend. Acad. d. sc. 179:1436, 1924. 

3. Tyzzer, E. E. : Am. J. Hyg. 10:269, 1929. 

4. Henry D. P. : Univ. California Pubk, Zool. 36:157, 1931. 

5. Becker, E. R., and Crouch. H. B. : Proc. Soc. Exper. Biol. & ^led. 28:529, 
1931. 
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METHOD 

The feces containing the oocj^sts are spread thinly on the surface of a plain 
agar solution, poured and solidified in Petri dishes. The agar used for this 
purpose is a simple solution in distilled water commonly used for bacteriologic 
mediums. In order that the correct degree of humidity of the medium may be 
secured, the amount of agar to be dissolved in distilled water has to correspond 
to its degree of solidification, which varies a little in the different commercial 
brands of agar. In my investigations, in which Bacto-agar (Difeo standardized) 
was used, an amount of from 0.8 to 1 per cent proved to be sufficient. This agar 
is moist enough to favor sporulation, but also solid enough to allow an easy 
spreading of the feces on its surface. The humidity that gathers on the surface 
of the solid agar and on the cover of the Petri dish keeps the medium and the 
atmosphere moist during the period of examination. Addition of preservatives 
or of disinfectants has not been necessarj'. 

At room temperature, the sporulation usually takes place within from twenty- 
four to forty-eight hours, as in the case of the other two methods described. 

The advantage of the agar plate for testing sporulation in diagnostic 
and systematic serial examinations is that the preparation of smears 
as otherwise necessary for microscopic examination thus becomes super- 
fluous. The Petri dishes are simply put on the stage of the microscope, 
after the removal of the cover, and examined, first, by low power 
magnification. More often the sporulation can be seen with the low 
power magnification, but there is no objection to use of the higher 
magnification also, after a cover glass has been put on the portion of 
the plate surface to be examined. After cedar oil has been placed 
on the cover glass, the immersion lens can also be used. This method 
saves much time in larger series of examinations. Care has to be taken 
onl}^ that the plates when poured shall be as thin as possible, as thicker 
layers are apt to show vibrations, which make examination more diffi- 
cult. By using this method, the influence of some disinfectants on 
oocysts can be ascertained by adding the disinfectant in a proper con- 
centration to the agar solution. 

The eggs of some internal parasites, which were occasionally added 
to the medium with the feces containing oocysts, showed segmentation 
and embryonization, when they were kept long enough under observa- 
tion. Therefore, the plain agar medium might also be used for the study 
of the eggs of parasites ; for such more extended examinations, it might 
be recommended that the surface of the medium be moistened with 
some drops of water from time to time. 

SUMMARY 

From 0.8 to 1 per cent of agar dissolved in distilled water and 
poured into Petri dishes constitutes a simple medium for studying the 
sporulation of coccidial oocysts. The feces containing the oocysts are 
smeared thinly on the surface of the agar and can be examined directly 
under the microscope by using the low magnification, the high magnifi- 
cation, or even the oil emersion s 3 'stems. 



General Review 


THROMBOSIS AND FATAL PULMONARY EMBOLISM 

COMPARISON OF THEIR FREQUENCY IN THE CLINICS OF 
CENTRAL EUROPE AND NORTH AMERICA, WITH 
SPECIAL REFERENCE TO INCREASE 

SOL ROY ROSENTHAL, M.D. 

CHICAGO 

t 

In discussing the problems of the increase of thrombosis and pul- 
monary embolism, one necessarily considers the statistical reports. Such 
data are at best open to criticism especially as different types of 
clinical material are reported and as different pathologists have varying 
interest in these conditions. To avoid as much error as possible, the 
statistics of each pathologist must be considered as a definite entity. 
Only the interpretations may be compared and not the actual numerical 
values. 

Hegler, in 1926, was first to call attention to the marked rise of 
thrombosis in St. Georg Hospital, Hamburg, and since that time there 
have been many reports relative to this question. The majority of the 
reports have come from the clinics of Central Europe. Other countries, 
including the United States, have few, if any, published reports on the 
subject. 

In order to make this review as complete as possible, a questionnaire 
was sent to leading pathologists in this country. The answers cover 
representative sections. 

Because the reports in this country appear to be different from the 
European, many of the concepts relative to the pathogenesis of throm- 
bosis and embolism are open to question. 

The most direct approach to the interpretation of the reports from 
the various clinics was found in plotting their values in the form of 
graphs. Onl}’^ the percentages were plotted, but these showed such 
wide variations that a scale had to be used in wliich corresponding 
results could be telescoped onto one chart and in which the smkller 

From the Department of Pathologj’, Cook County Hospital ; Dr. R. H. Jaffe, 
Director. 
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values were not completely overshadowed by the larger ones. The 
solution of this scale was found in the seniilogarithmic four cycle paper, 
suggested to me by Dr. A. Bachem, biophysicist, at the University of 
Illinois, College of Medicine. The four cycles are in progression of 
ten. The smallest value was placed at 0.01, making the largest value 
100. From these charts direct values ma)'^ be read, it being remembered 
that the coordinate is in a logarithmic scale and represents the percent- 
age of thrombosis or of embolism, while the abscissa is in a linear scale 
and represents the year. 

By maintaining a common scale, the angle of inclination or decline 
in any given instance can be compared ; and by drawing a straight line 
through each curve, determined by approximately bisecting the values, 
the mean angle of inclination is obtained. This angle designates the 
trend of increase or of decrease in thrombosis or in embolism over the 
years reported. In the charts, the individual curves are represented by 
an interrupted line, while the average angle of inclination is represented 
by a continuous line, except where otherwise indicated. 

As not all reports lent themselves to plotting in graph form, tables 
have been constructed to show the percentages of thrombosis and fatal 
pulmonary embolism of the earliest and latest years embraced in the 
study. Occasionally other years are mentioned that might influence the 
report. The reports are derived entirely from postmortem material. 

THE INCIDENCE OF THROMBOSIS IN GENERAL CLINICS OF 
CENTRAL EUROPE (TABLE 1; CHARTS 1 AND 7A) 

The scope of most of the reports covers the years from 1910 to 
1930. From the line representing the average angle of inclination, a 
universal elevation of thrombosis is evident. The lowest increase as 
deduced from this line is from 4^4 to 9l4 per cent (Cologne), while 
the highest increase is from 12 to 30 per cent (Leipzig). To elucidate 
these interpretations, the following example is cited. In the report of 
Adolph and Hopman from the Augusta Hospital in Cologne, the per- 
centage of thrombosis in 1912 was 7.5 and in 1927, 9 ; an increase of 
1.5 per cent. When 1926 is considered with a percentage of 10.5 and 
1924 with a percentage of 4, the greatest increase is 6)4 per cent. The 
average increase as deduced from the line of inclination is 5 per cent. 

That an increase has taken place is claimed universally by the authors 
reporting, but in some instances there is a slight tendency to return to 
normal. This can be studied best in chart 7 A, where is indicated, 
year by year, the number of clinics denoting tendencies to increase or 
decrease in thrombosis. In scanning this chart it must be borne in 
mind that the general trend is toward increase, and that chart 7 A 
was constructed from chart 1. Each year is viewed by itself, and the 
inclination of the respective curves is indicated. 
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As the World War is considered the most important factor about 
which the increase in thrombosis and embolism revolves, the study of 
the corresponding graph is divided into three periods — before the war, 
from 1910 to 1914; during the war, from 1914 to 1918, and after the 
war, from 1918 to 1930. 

Before the war, as many clinics showed increase as decrease. In 
1914 there was a sudden rise in four clinics with a decrease in two. 


Table 1. — The lucidcnce of Thrombosis and Embolism in the General Clinics of 

Central Europe 



Thrombosis 

Fatal Pulmonary Embolism 











Citj’ iind Author 

Year 

Percentage 

Tear 

Percentage 

Hamburg: Wertheimer 

1010 

1.48 

1910 

0.44 


1929 

11.0 

1929 

2.9 

Diisscldorf: Schleussing 

1911 

10.7 

1911 

0.4 


1928 

17.0 

1928 

1.8 

Gottingen: Gruber 




1911 

0.08 




1927 

3.40 

Budapest: Bodin 


• ••• 

1911-1913 

0.3 




1918-1928 

1.12 

Leipzig: Singer and Jlorawitz.... 

1912 

15.0 

1912 

1.5 


1928 

29.7 

1928 

0.9 

Stettin: Auxhausen 

1912 

0.9 

1912 

3.4 


1928 

14.0 

1928 

8.8 

Cologne: Adolph and Hopman.. . 

1912 

7.3 

1912 

1.8 




1919 

0.8 


1920 

10.5 

1920 

3.4 


1927 

9.0 

1927 

1.9 

Munieh: Oberndorfer 

1912-1914 

5.0 

1912-1914 

2.0 


1923-1927 

12.0 

1923-1927 

5.0 

Hamburg: Hegler 

1913 

5.0 

1920 

50 emboli 


1925 

10.0 

1927 

82 emboli 

Wiesbaden: Sebulz 


2.1 

1915-1920 

1.0 


19-28 (l.ct hail) 

12.0 

1928 

11.3 

Freiburg: Kuhn 

1919 

18.0 

1919 

1.01 


1927 

24.5 

19-27 

4.94 

Rostoek: Horing 



1922 

1.9 




1927 

0.8 


Tlirombosis and Emboli.=m 



Munieh: JIartini and Oppitz 

1924 

10.4 




1927 

23.0 

> 



During 1915, 1916 and 1917,’there was again a remission, as there were 
as many reports of decrease as of increase. In 1919 and 1920, the ten- 
dency was toward increase, and in the 3^ears from 1921 to 1928 it was 
so without exception. In 1929. a decline set in, but the level was still 
high, much higher than in the prewar period. 

One can deduce, then (charts 1 and 7 A), that the actual ascent of 
the incidence of thrombosis began in 1919. became universal in 1922 
and reached its height in 1928. The most pronounced increase was 
from 1921 to 1927. In 1929, a slight trend for a return to normal is 
indicated. 
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THE INCIDENCE OF FATAL PULMONARY EMBOLISM IN GENERAL 
CLINICS OF CENTRAL EUROPE (TABLE 1; 

CHARTS 2 AND 7 B) 

Similai- to thrombosis, fatal pulmonary embolism has shown a 
definite increase in the general clinics of Central Europe. The lowest 
average values were from 1.6 to 2 per cent (Cologne), while the high- 
est values were from 0.44 to 4 per cent (Hamburg, Wertheimer).^ 
This increase is not generally as striking as that in thrombosis. The 
average percentage of increase in thrombosis surpasses that in fatal 
pulmonary embolism. 



Chart 1. — The incidence of thrombosis in the general clinics of Central Europe: 
I. Leipzig; II. Dusseldorf; III. Cologne; IV. Freiburg; V. Stettin; VI. (dash 
and dot) ; Universit 3 % Hamburg; VII. (solid line), St. Georg Hospital, Hamburg. 


Some authors claim a tendency to return to the prewar number of 
fatal pulmonary embolisms (Adolph and Hopman, Cologne; Bodin, 
Budapest). 

In considering yearly the inclination of fatal pulmonaiy embolism 
(charts 2 and 7 B), it appears that before the war there was a decline, 
while during the war and one year after it there was an increase. In 
1920, the increase was definitely established, although not in all cases. 
In 1923, a decline was found in 36 per cent of the clinics reporting, but 
the level was above that of the prewar period. Another height was 

1. The increase of fatal pulmonary embolism in Wiesbaden was from 1 per 
cent to 11.3 per cent, but these values did not lend themselves to plotting and are 
given only in table 1. 
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reached in 1925 ; then followed a slight remission to a higher level than 
in 1923, and finally the highest percentages were reached in the years 
from 1926 to 1928. After this, many of the clinics (50 per cent) 
began to show a decline or a stationary level. 

The relationship between thrombosis and fatal pulmonary embolism 
was directly pioportional until 1922, when the percentage of thrombosis 



Chart 2 — The incidence of fatal pulmonary embolism in the general clinics of 
Central Europe I. Stettin, II. Cologne; III. (no curve), Leipzig; IV. Hamburg; 

Freiburg; VI (.no curve), Gottingen; VII, Dusseldorf; VIII (no cur\e), 
Budapest 

continued to rise vhile that of embolism fell. This reversal continued 
until 1923. when the percentage of embolism rose and continued to do 
so up to 1925. From this time on. some of the clinics began to show 
a decline, although the majority still demonstrated an increase. Throm- 
bosis during this entile period was steadily climbing. The acuity of 
inclination for embolism was also less marked than that for thrombosis. 
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In summary, the incidence of fatal pulmonary embolism in the gen- 
eral clinics of Central Europe has been on the increase. The rise began 
with the war. but did not definitely assert itself until 1920. Except 
for a slight remission, the elevation continued until 1928. The highest 
percentage was reached during the 3 'ears from 1926 to 1928, after 
which 50 per cent of the clinics showed a tendency toward constancy 
or decrease. The increase in thrombosis was more prolonged than that 
in pulmonar}'^ embolism. The average increase in thrombosis was more 
pronounced than that in embolism. 

Table 2. — The hicidcncc of Thrombosis and Embolism in the Surgical Clinics of 

Central Europe 


Thrombosis Fatal Pulmonary Embolism 

A ■ A. 


City and Author 

Year 

Percentage 

Year 

Percentage 

Hamburg: Hcgler 

1913 

O.OG 




19-25 

0.4 



Vienna: Stohr and Kazda 

.... 


1913 

0.4 




1923 

l.G 

Heidelberg: Sulger and Boszin 


.... 

1919 

2.9 




1920 

17.4 




192S 

12.:j 

Gottingen: Geissendorfer 

• . .... 


1919 

0.17 




1924 





192S 

O.IS 

Freiburg: Killian 

> . .... 

.... 

1919 

0.09 



1930 

0.3S 

Leipzig: SarafotT 

1920 

O.S.! 

19-20 

0.43 

1929 

1.07 

1929 

5.1 

Wurzburg: Bauer 

1923 

0.27 

19-23 

0.2 

192S 

l.lu 

192S 

0.41 

Leipzig: Sellheim (gynecology) 

1910 

l.S 

1914 

0 

192S 

2.3 

19-2S 

2S.0 

Leipzig; Sellheim (obstetrics) 

1914 

0.05 

1914 

0 

192S 

0.7 

1927 

0.13 

Tubingen; Haver (obstetrics) 

. . • 1914 

1.9 

1914 

0.17 

1929 

2.0 

1929 

0.5 


THE INCIDENCE OF FATAL PULMONARY EMBOLISM IN THE 
SURGICAL CLINICS OF CENTRAL EUROPE (TABLE 2; 

CHARTS 3 AND 7C) 

An increase in fatal pulmonary embolism has been observed gener- 
ally in the surgical clinics of Central Europe. Although the majority 
of the reports begin with 1919, the authors stated that up to that time 
the percentage was uniformly low. The average range of increase 
varied from 0.2 to 0.32 per cent (Gottingen) and from 2 to 16 per 
cent (Heidelberg). The upper and lower limits are similar to those 
found in the general clinics, but the average angle of inclination is 
higher in the surgical clinics. 

Judging from the reports, the incidence of fatal pulmonary embolism 
was rather uniform until 1921. In 1922, a definite rise set in, which 
with one exception became generalized. But for a slight remission in 
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1925, the rise continued, reaching its high peaks in 1926 and 1927. In 
1928, the tendency was toward a decrease or a standstill, but the level, 
except in one instance, was higher than that during the first years 
reported. 



Cliart 3. — The incidence of fatal pulmonary embolism in the surgical clinics 
of Central Europe: I, Budapest: II, Heidelberg; III, ^fie^na; IV, Gottingen; 
V, Wurzburg ; VI, Freiburg. 


In summary, the increase in fatal pulmonar}- embolism in the sur- 
gical clinics of Central Europe was pronounced and much more so than 
in the general clinics. The rise began in 1922 and reached its peak in 



222 


ARCHIVES OF PATHOLOGY 


1926 and 1927. In 1928, a decline set in, but the level was higher than 
that given in most previous reports. 

Data on thrombosis in the surgical clinics of Central Europe are 
limited. The four curves cited in chart 4 all show an upward tilt. No 
comparisons are made. 

The purely gynecologic and obstetric clinics (table 2) are few. 
However, many of the general and surgical clinics mention the increase 
in thrombosis and embolism in gynecologic and obstetric clinics (Sell- 
heim, Leipzig; Ma3'er, Tubingen; Kuhn, Freiberg; Bodin, Budapest). 



Chart 4. — The incidence of thrombosis in tlie surgical clinics of Central Europe: 
I, Leipzig (gynecologic clinic) ; II, Leipzig; III, Hamburg (St. Georg Hospital) ; 
IV, Wurzburg. 

The gynecologic clinics showed a more pronounced increase of fatal 
pulmonary embolism than the obstetric clinics. 

THE STATISTICS ON THROMBOSIS AND ON FATAL PUL:mONARY 
EMBOLISM IN THE CLINICS OF NORTH AMERICA 

These statistics were obtained, save in the case of the Mayo Clinic, 
by a questionnaire sent to the directors of the pathologic institutes all 
over the country. An obvious rise of thrombosis and embolism is not 
manifest. 
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The data came mainly from general clinics. However, on throm- 
bosis there are two,, and on fatal pulmonary embolism three, reports 
from surgical clinics. Only postmortem material was considered. 

THE INCIDENCE OF THROMBOSIS IN THE CLINICS OF NORTH 
AMERICA (TABLE 3; CHART 5) 

These reports are necessarily considered in groups, according to the 
span of years covered in each case. Of the five reports dating back 

Table 3. — The Incidence of Thrombosis and Embolism in the Clinics of North 

America 


Thrombosis Fntnl Pulmonary Embolism 


Clinic and Author 

Year 

Percentage 

Y'ear 

Percentage 

Presbyterian Hospital, New Tork: 

1913-1914 

2.-).7 

1913-1914 

11.1 

Pappenheimer-Robinson 

1930-1931 

20.9 

1930-1931 

0.2 

University ol Minnesota: McCartney 




1913 

1.0 



1929 

0.7 




1930 

1.7 

Stanford University Medical School: 

1913 

0.7 

1913 

1.0 

Ophuls and Dobson 

1931 

23.0 

1931 

1.5 

Nortlwestern University, nfliiinted 

1914 

10.0 

1918 

1 *T 

1 * 1 

hospitals: Slmonds and Dyrenforth 

1910 

2S.0 

1930 

1.5 

1920 

14.0 




1930 

20.8 



Los AukcIcs General Hospital: Evans 

1917 

l.."> 

1917 

0 

1929 

4.5 

1920 

0.2 


1931 

0.7 

1930 

0.1 




1931 

0.3 

Toronto General Hospital: Koltz, 

1920 

IS.O 

1920-1930 

3.1 

Belt and Smith 

1930 

10.4 



Cincinnati General Hospital: Austin 

1920 

0.23 

1920 

2.1 

1930 

2.1 

1930 

1.0 


1931 (1st half) 

4.2 

1931 

2.4 

Cook County Hospital, Cliicago: 

1929 

13.4 

1929 

0.2 

Jaffe, Rosenthal 

1930 

10.7 

1930 

0 


1931 

0.0 

1931 

0.33 

Presbyterian Hospital, surgical clinic. 

1913 

0 

1913 

0.05 

New York: Palmer 

1928 

0.77 

1928 

0.00 


1930 

1.27 

1030 

0.4 

Stanford University Medical School, 

1913 

1.0 

1913 

0 

surgical clinic: Ophuls and Dobson 

1931 

0.2 

1917 

1.5 




1931 

0.5 

Mayo Clinic, surgical dept., Roches- 



1917-1927 

0.34 

ter, Minn.: Hendersen, Walters 



1920-1930 

0.09 


to the prewar period (table 3), that for the general clinic of the Presby- 
terian Hospital in New York and that for the surgical clinic of Stan- 
ford University jMedical School show a decrease, while three show an 
increase: Northwestern University hospital affiliates, the surgical clinic 
of Stanford University ]\Iedical School and the surgical clinic of the 
Presbyterian Hospital. New York. The Los Angeles General Hospital, 
reporting from 1917, shows an increase. Of the three clinics reporting 
from 1926 on. the Cincinnati General Hospital shows an increase and 
the Toronto General Hospital and the Cook Count}' Hospital, Cliicago, 
a decrease. 
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Chart 5. — The incidence of thrombosis in the clinics of North America: I, 
Toronto General Hospital; II, Presbyterian Hospital, general clinic. New York; 
HI, Northwestern University and affiliated hospitals, Chicago; IV, Stanford Uni- 
^ersity, medical clinic; V, Stanford University, surgical clinic; VI, Los Angeles 
General Hospital; VII, Presbj^terian Hospital, surgical clinic. New York; VIII, 
Cook County Hospital ; IX, Cincinnati General Hospital. 
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Taking these reports together, one may deduce that concerning the 
period between 1914 and 1931, opinion has been divided as to increase 
in thrombosis. It is impossible thus to arrive at any definite conclu- 
sions. Because the statistics for fatal pulmonary embolism are more 
complete, and because, generally speaking, the incidence of thrombosis 
and that of embolism run parallel, further deductions will be offered 
on pulmonary embolism. 

THE INCIDENCE OF FATAL PULMONARY EMBOLISM IN THE 
CLINICS OF NORTH AMERICA (TABLE 3; CHART 6) 

These reports lend themselves more appropriately for comparison 
with those of Central Europe. Their scope in the majority of instances 
embraces the prewar period (1913 to 1931) and, with the exception of 
one instance, the results show a decrease, no change or a slight increase. 

Specifically, the clinic showing an increase is the surgical clinic in 
the Presb34erian Hospital, New York, from 0.09 to 0.8 per cent; but 
to counteract this rise, the other surgical clinics showed a fall, from 0.34 
to 0.09 per cent, IMayo Clinic, and from 1.5 to 0.5 per cent, Stanford 
University i\Iedical School. The remaining eight reports give no indica- 
tion of an increase in deaths from pulmonary embolism, but indicate 
rather a decrease. 

In summary, there has been no increase in fatal pulmonary embolism 
in the clinics of North America. Because of the usual parallelism 
between thrombosis and embolism, and because the opinions as to the 
incidence of thrombosis are divided and incomplete, one may deduce 
that there has been no increase in thrombosis. 

In comparing the reports of the Central European and the North 
American clinics, caution is exercised because of the discrepancy in the 
number of clinics reporting and in the number of years included in the 
reports. However, it must be borne in mind that the European statistics 
have been instigated by the alarm caused by an apparent increase in 
thrombosis and pulmonary embolism. All of these reports have been 
published, while the North American statistics are the result of a ques- 
tionnaire sent out by me. In other words, there has been no noticeable 
rise in thrombosis and embolism in this country to warrant publication. 
To bear this out. the North American reports, when complete, show a 
tendency toward decrease rather than increase. This is especialE true 
in regard to pulmonary embolism, about which this paper is most 
concerned. 

In view of these circumstances, mam* factors held responsible for 
the pathogenesis of thrombosis and embolism may be excluded. 

The European authors point at old age, cardiac and vascular changes, 
modem methods of therapy (especialh- intravenous), postwar inflation 
(1919 to 1924). surgical procedures (including anesthetics), nutrition, 
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Chart 6. — The incidence of fatal pulmonary embolism in the clinics of North 
America: I, Presbj^terian Hospital, general clinic, New York; II, Northwestern 
Universitj'' and affiliated hospitals, Chicago; III, Stanford University, surgical 
clinic; IV, Stanford University, medical clinic; V, University of Minnesota; VI, 
Cook County Hospital ; VII, Los Angeles General Hospital ; VHI (long dash-short 
dash), Presb 3 'terian Hospital, surgical clinic, New York; VIII (solid line), Mayo 
Clinic, Rochester, Minn. 



ROSENTHAL— THROMBOSIS AND PULMONARY EMBOLISM 111 


the influenza epidemic and changes of the weather, as influencing the 
rise of thrombosis and pulmonary embolism. These conditions will be 
considered later and compared with the conditions in North America, 
especially at the Cook County Hospital, Chicago, in which 2.500 con- 
secutive autopsies have been reviewed. 

THE RELATIONSHIP OF AGE TO THE RISE OF THROMBOSIS 
AND PULMONARY EMBOLISM 

Without exception, the European authors have found the greatest 
number and percentage of cases of thrombosis and fatal pulmonar}- 
embolism in persons between the ages of 40 and 70 years (Kuhn, Klinke, 
Singer and JMorawitz. Oberndorfer, Horing, Adolph and Hopman, Sell- 
heim, Geissendorfer, Killian, Gruber, Hutter and Urban, Schulz, Bauer, 
Qure). The greatest number of cases occurred in persons between the 
ages of 40 and 50 years, while the highest percentage was that of cases 
occurring in persons between 60 and 70 years of age. 

In this country, the average age for thrombosis and pulmonary 
embolism, as found in the Toronto General Hospital, Canada, in the 
Northwestern University affiliated hospitals, Chicago, and in the Stan- 
ford University Medical School. San Francisco, was about 50 years. 
This does not include the age incidence with the highest percentage. At 
the Cook County Hospital, Chicago, the greatest number of cases 
occurred in persons between 41 and 50 years of age, while the highest 
percentage was that of cases in persons between 61 and 70 years of age. 

In summary, the age incidence for thrombosis and fatal pulmonary 
embolism in Central Europe is similar to that in this countr}’- (where 
reports are aA^ailable). That this factor alone is responsible for an 
increase, thus becomes doubtful. 

THE RELATIONSHIP OF CARDIAC AND VASCULAR CHANGES TO THE 
RISE OF THROMBOSIS AND PULMONARY EMBOLISM 

Observations directed to the circulatory system reveal that changes 
in the heart and, to a lesser extent, in the blood vessels are in the 
majority of instances associated with thrombosis and embolism. The 
Central European reports designate this relationship in from 51.7 per 
cent (Axbausen) to 95 per cent (Bauer) of the cases. It is of interest 
to note that not only general clinics proclaim this as a factor of utmost 
importance (Horing. Fahr, Oberndorfer. IMartini and Oppitz, Kabn. 
Klinke. Singer and Morawitz. Schleussing. Schulz, Bodin. Adolph and 
Hopman, Axhausen, Wertheimer) but also surgical clinics (Nippe. Sell- 
heim. Sarafoff and Bauer). Bauer pointed out that although onlv 20 
per cent of the patients who died of pulmonary embolism at the Wiirz- 
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burg surgical clinic presented circulatory disturbances clinically, 95 
per cent of them showed myocardial and vascular changes on postmor- 
tem examination. 

Thrombosis and pulmonary embolism were associated with cardiac 
and vascular lesions in over 80 per cent of the cases at the Cook County 
Hospital and in 52 per cent of the cases at the Stanford University 
Medical School. 

In summary, cardiac and vascular conditions play an important role 
in thrombosis and embolism, both in Central Europe and in this coun- 
try (Hendersen, Walters, Polak, Rosenthal, Ophuls and Dobson). 

THE RELATIONSHIP OF SURGICAL PROCEDURES TO THE RISE OF 
THROMBOSIS AND EMBOLISM 

Although some authors report a greater increase of thrombosis and 
embolism in the medical clinics (Axhausen. Kuhn. Klinke. Schleussing, 
in 1929), the majority of authors state that the rise has been more 
pronounced in the surgical clinics (Geissendorfer, Bodin, Schleussing 
[1924-1927], Horing, Bauer, Hueck, Wahlig, Sulger and Boszin, 
Killian, Hegler, Stohr and Kazda). This can best be seen by compar- 
ing charts 2 and 3 

Of the surgical procedures, laparotomy is more frequently asso- 
ciated with thrombosis and embolism (Geissendorfer, Bodin, Horing, 
Bauer, Hueck, Kuhn, Detering. Patey, Petren, Ducuing. Miller and 
Rogers, and IMcCartney). The usual order of frequency of thrombosis 
and embolism in relation to the organs is as follows : prostate, stomach, 
gallbladder, appendix, hernia (Horing. Geissendorfer, Bauer). It is 
well to remember in this regard that the associated lesions in prostatic 
hypertrophy are, as a rule, hypertrophy of the heart with dilatation, and 
urinary infection. 

Because of the frequency of thrombosis and embolism following 
surgical procedures, the nature of the blood, preoperative and post- 
operative, has been studied in the search for an explanation. The 
results of these researches will be discussed later. It is sufficient to 
mention here that changes in the bleeding and clotting time, in the con- 
centration and sedimentation and in carbon dioxide, lipoid and calcium 
content have all been given as factors influencing the formation of 
thrombi. Yet these factors do not account for the increase in throm- 
bosis, as surgery is practiced in this countr)^ on a huge scale, while the 
incidence of thrombosis and fatal lung embolism has not increased. 

In summar}’-, the greatest increase in thrombosis and pulmonary 
embolism in the Central European clinics was found to follow surgical 
procedures. But neither this fact nor postoperative changes in the 
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blood explain the increased incidence, for surgery is practiced in this 
country to about the same extent as in Central Europe. 

THE RELATIONSHIP OF MEDICATION TO THE RISE OF 
THROMBOSIS AND EMBOLISM 

The modern methods of intravenous therapy have been considered 
to play an important role in the high incidence of thrombosis and 
embolism (von Einhard, Oehler, Fahr, Hegler, Reye, Martini and 
Oppitz, Kuhn). These authors agree with Martini and Oppitz that 
although a large percentage follows intravenous injections (38 per cent) 
a higher percentage follows intravenous therapy in cases of heart 
disease (81 per cent). 

On the contrary there are as many reports showing that intravenous 
therapy has played but a slight role in the increase of thrombosis 
(Adolph and Hopman, Bodin, Schulz, Wahlig, Schleussing, Obern- 
dorfer, Singer and Morawitz, Hueck, Horing). Some of these authors 
have gone so far as to say that the gi'eatest increase in thrombosis and 
embolism has occurred in patients who did not receive intravenous 
medication (Adolph and Hopman, Hueck). Oberndorfer and Horing 
have stated that the modern intensive cardiac therapy has been a greater 
factor in the increase in thrombosis than intravenous injection. 

It cannot be denied that intravenous medication of intensive cardiac 
therapy applied to older patients with cai'diac lesions predisposes to the 
formation of thrombi. But the factor of therapy alone cannot be held 
responsible for the rise in thrombosis and embolism, as these newer 
methods of medication are used extensively in this country and yet no 
increase in thrombosis and embolism has been noted. 

There are occasional reports of pulmonary embolism following 
intravenous injections of bismuth (Garcia. Joulia. Petges and Joulia), 
arsenic (Burn and Bromberg) and corrosive solutions used to occlude 
varicose veins (Silverman). These instances are rare. Silverman 
found for corrosive solutions an incidence of less than 0.015 per cent. 
This does not consider the thousands of clinics using this form of 
therapy, in which no pulmonar}" embolism has occurred. 

In summary, intravenous injections and intensive cardiac therapy 
per se have not been responsible for the increase in thrombosis and 
embolism. 

THE RELATIONSHIP OF NUTRITION TO THE RISE OF ’ THROMBOSIS 
AND PULMONARY EMBOLISM 

Because fatal pulmonary embolism was found more frequently in 
well nourished to obese persons, it was deduced that the improvement of 
nutrition in the postwar inflation period might bear a direct relation- 
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ship to it (Deider, Kuhn, Schulz, Wahlig, Bauer). ^That pulmonar}' 
embolism frequently occurs in obese persons has been noted also 
in this country (Hendersen, Snell, Polak and Mazzola, Rosenthal). 
But in a previous report, I have shown that, in the well nourished. 
84 per cent of the cases of thrombosis and embolism were associated 
with cardiac and vascular changes as compared with 64 per cent in the 
undernourished. Of the four fatal cases of pulmonary embolism in 
2,500 autopsies at the Cook County Hospital, all were in obese women, 
with hypertrophic and dilated hearts. 

The augmentation of cardiac and vascular diseases is thus of greater 
importance in the formation of thrombi and emboli than the better- 
ment of nutrition. The foods of the Central European peoples during 
the inflation period, high in carbohydrate and low in vitamins, must 
have had much bearing on the increase in heart disease, for, as has 
been shown by Ohmori, a deficienc}' of vitamin B leads to dilation of 
the heart. 

In summary, pulmonar}' embolism is most common in obese persons, 
but the obesity is probably of less significance than the cardiac and 
vascular changes. 

THE RELATIONSHIP OF THE INFLUENZA EPIDEMIC TO THE RISE 
OF THROMBOSIS AND EMBOLISM 

The epidemic of influenza that followed the war is considered by 
some (Franke) to have influenced the increase’ in thrombosis and 
embolism. Franke stated that the infection directly affected the 
endothelium and led to thrombus formation. Bodin and Kuhn could 
find no relationship between the epidemic and the increase in thrombosis 
and embolism. Cajigal reported oply one case of death from pulmonary 
embolism in 100 postmortem examinations during the influenza epidemic. 
This may be taken to mean that there was not an increase in pulmonary 
embolism in Barcelona during 1919. A similar observation was made 
by Nagajo of Tokyo. 

In the United States, the epidemic was widespread and intense. 
Yet there has been no increase in thrombosis and embolism. 

In summary, the influenza epidemic played no role in the increase 
of thrombosis and embolism. 

THE RELATIONSHIP OF WEATHER CONDITIONS TO THE RISE OF 
THROMBOSIS AND EMBOLISM 

Opposite views are held regarding the effect of weather conditions 
on thrombosis and embolism. _ Killian of Freiburg, in analyzing the 
weather charts of that locality, pointed out that during July and 
August, the dry south winds favored the formation of thrombi because 
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of the increased perspiration and evaporation. He found most cases 
of thrombosis and embolism in October, July and August and the 
fewest in June and September. The recent increase of southerly winds, 
Killian felt, partly influenced the rise of thrombosis and embolism. 

On the contrary, Fritzsche, Klinke, Geissendorfer, Bauer and 
Sarafoflf showed that the most cases of thrombosis occurred during the 
wet, stormy and cold weather. Bauer explained this by the fact that 



Chart 7. — The relationship between the increase and decrease of (A) thrombosis 
in the general clinics, (B) fatal pulmonary embolism in the general clinics and (C) 
fatal pulmonary embolism in the surgical clinics, of Central Europe. The white 
square indicates increase; the solid black square, decrease, and a circle, no change. 

there are twice as many illnesses in the winter as in the summer. 
Fritzsche’s stand was that during wet and stormy weather, the increase 
of electric charge of the air acts on the autonomic nervous system and 
influences the vascular mechanism. This promotes stasis and leads to 
thrombosis. The same author also stated that the present mode of 
living, especially in the early postwar period, resulted in instability of 
the autonomic nervous system. 
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The reports from this country are derived from all quarters, moist, 
dry, hot and cold, but there has been no increase in thrombosis and 
embolism. As to the present mode of living, in this country, it probably 
surpasses in eccentricity and momentum that of Central Europe. 

In summary, weather conditions and changes in the mode of living 
do not account for the elevation of thrombosis and embolism. 

COMMENT 

In attempting to explain the rise in thrombosis and embolism in the 
Central European clinics, the pathogenesis of these conditions has been 
studied, and modern methods of chemical and physical analysis have 
been applied. Although these studies have added much to the present 
conception of thrombosis, the problem is far 'from being solved. The 
earlier theories of John Hunter (1794), who spoke of vascular changes 
as a result of infection, of Andral (1842), who added the factor of 
stasis and finally of Virchow (1885), who believed that changes in the 
blood, vascular alterations and stasis, whether associated or not asso- 
ciated with infection, ma}^ lead to thrombosis, are still in tbe foreground. 

Stasis alone, from an experimental standpoint, does not terminate 
in thrombus formation. This was first shown by Baumgarten in 1877, 
and has been verified by Miller and Rogers, and by Armentrout. On 
adding endothelial injury to stasis, Baumgarten and more recently 
Armentrout (1931) reported thrombus formation. It is questionable 
whether true thrombi were produced. More likely, mere coagulation 
took place, for Miller and Rogers, using sixty-three cats, were unable 
to produce true thrombi by double ligation of veins with scarring of 
the endothelium, interposition of muscle, etc. They did produce one 
thrombus at a site where infection had set in. Similar results Avere 
obtained by Dietrich and Schroder. 

Thus, experimentally, stasis and endothelial injury do not lead to 
thrombosis, although both may play important roles. It follows, then, 
that blood changes are prerequisite, and, indeed, all modern writers 
agree in that regard. As to the nature of these changes, there is much 
disagreement. The increased incidence of surgical procedures has been 
offered as influencing the rise of thrombosis and embolism. Extensive 
studies of the blood haA^e established increased blood protein through 
absorption from surgical Avounds (Zschau, Stohr and Kazda) ; increased 
blood calcium, carbon dioxide content, sedimentation and concentration 
(Qure) ; increased fibrinogen and globulin, Avhich rob the red blood 
corpuscles and platelets of their electrical charge and promote agglu- 
tination (a^oii Seeman, Stuber and Lang) ; shortening of the clotting 
and bleeding time (Sulger, Boszin) ; colloidal chemical and physical 
changes in the blood (Horing, Allen, Wildegans). and increase in 
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blood platelets from the eighth to the eleventh day postoperatively, when 
the majority of thrombi are formed (Hueck, Miller). 

Undoubtedly many of these factors may influence thrombosis, but 
they are not necessarily related to operative procedures. After injec- 
tions of sugar solutions or in carcinoma, an increase in the globulin 
and fibrinogen content of the blood has been demonstrated (Stuber 
and Lang, Wildegans) ; an increase in platelets and blood protein has 
been found following a diet high in protein (Milles) ; clotting time is 
decreased in infection (Jurgens) ; carbon dioxide content of the blood 
is increased in infections, which leads to a decrease in the platelet 
charge (Prima) ; calcium and cholesterol are increased in atheroscle- 
rosis (Gechtman and Slauska3'u). Finally, surgical procedures have 
also increased to a great extent in this countr}^ with no corresponding 
increase in thrombosis and embolism. 

Thus one may conclude that the changes in the blood observed post- 
operatively may not be the result of surgical procedures, and that the 
increase in surgical operations does not account for the increase in 
thrombosis and embolism. 

Dietrich championed the importance of infection in thrombosis. He 
agreed with Klemensiewicz that a thin layer of a homogeneous substance 
forms on the endothelium at the site of the thrombus. This, he explained, 
is the result of a sensitization of the endothelium, after which there 
is a direct reaction between endothelium and blood to form the thrombus. 
All these factors are directly influenced by chronic infections ; stasis 
merely acts in localizing the clot. Experimentally, sensitization of an 
organism has resulted in foci of endothelial proliferation. Actual 
thrombosis has been produced when suppuration was introduced with 
stasis (Dietrich and Schroder. Miller and Rogers). Jurgens, by the 
use of a capillary thrombometer, found a decrease in clotting time in 
infections. 

Suppuration and infection, then, alter the blood and in some instances 
also the endothelium. The most imjjortant role of the latter condition 
is, however, its effect on the blood generally, for in the material at 
the Cook County Hospital, it was found that generalized infections 
and remote suppurations by far outnumbered proximal suppurations 
in relation to thrombosis. 

.Agreeing that infections and suppurations play a part in thrombus 
formation, what bearing has that on the increase in thrombosis and 
embolism? Whth the first report of an increase in the latter conditions. 
Megler emphasized the concomitant increase in diseases generally — 
pernicious anemia, chlorosis, endocarditis, abscess of the lung, grippe 
and bronchopneumonia. .An increase in the incidence of infectious proc- 
esses has also been reported by Schleussing and Klinke. 
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In this country there have been no reports of any increase in infec- 
tions or in thrombosis and embolism. It seems probable, then, that 
a higher incidence of infections and suppurations in Central Europe 
may account partly for the increase in thrombosis and embolism. 

As has been stated, the European authors and a survey at the Cook 
County Hospital have shown that cardiac and vascular changes are 
frequently associated with thrombosis and embolism. Stasis in heart 
failure and endothelial injury alone do not account for thrombus 
formation. There must exist changes in the blood. These changes 
may result from increased destructive processes during the descending 
stage of life (40 years onward, Aschoff), increased carbon dioxide 
content of the blood in myocardial insufficiency (Friedemann) or 
increased calcium and cholesterol in atherosclerosis (Gechtman and 
Slauskayu). 

That there has been an increase in cardiac and vascular diseases 
following the war is widely accepted in Central Europe; much more 
so than in infections and suppurations (Wertheimer, Sellheim, Horing, 
Oberndorfer, Fahr, Bauer. Klinke, Kuhn, Martini and Oppitz). The 
explanations offered for this increase are: weakened condition of the 
heart as a result of hunger and nervous irritability which became mani- 
fest long after the war (Wertheimer, Sellheim), changes in the 
autonomic nervous system that accelerated cardiac and vascular changes 
(Fritzsche) and changes in the vascular system and the myocardium 
from epidemics affecting these systems (diphtheria. 1915 to 1918, 
meningitis, 1924, Klinke). 

Thrombosis and embolism began to increase in 1919 ; the increase 
advanced in 1922 and extended to the period from 1926 to 1928. These 
years correspond faiidy well to the postwar inflation period that began 
in 1919. During this period, as stated, the diet of the people in Central 
Europe consisted mainly of carbohydrates with little vitamin-containing 
food. This was a result of abandonment of the strict distribution of 
food. The injurious effects of deficiency in vitamins are well known. 
The lack of vitamin B causes dilatation of the cardiac chambers 
(Ohmori). This lack, then, should be included among the factors 
responsible for the increase in cardiac and vascular disease. 

The rise of circulatory disturbances and that of thrombosis and 
embolism run almost parallel in the clinics of Central Europe. It is 
the former factor, then, which may be largely responsible for the 
increase in thrombosis and embolism. 

SUMMARY 

A surv'^ey of the literature discloses an increase in the incidence of 
thrombosis and pulmonary embolism in the clinics of Central Europe. 



ROSENTHAL— THROMBOSIS AND PULMONARY EMBOLISM 235 


This rise was prevalent in the general, as well as the surgical, 
clinics, although more marked in the lattei*. 

As a rule, the actual ascent began in 1919. became universal in 
1922 and reached its height in 1928. Later than 1928 a decline became 
manifest. 

The increase in thrombosis was more prolonged than that in 
pulmonaiy embolism. 

The cause of the increase in thrombosis and embolism was largely 
the rise of cardiac and vascular disease and to a less extent the increase 
in infections and suppurative diseases. 

The accentuation of cardiac and vascular diseases is explained by 
the hunger, nervous irritability and lack of vitamins that were especially 
manifest during the period of inflation (1919 to 1924) in Central 
Europe. 

Reports from clinics in the United States and Canada fail to show 
an elevation in the incidence of thrombosis and pulmonary embolism. 

The conflict in the reports from this countr}' and from Europe 
makes it necessary to question many of the concepts relative to the 
pathogenesis of thrombosis and embolism. The factors that can be 
discounted are: operative procedures, weather conditions, the influenza 
epidemic, intravenous therapy and extensive heart therapy. 
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Notes and News 


University Notes, Promotions, Resignations, Appointments, Deaths, 
etc. — Graham Lusk, professor of physiology at Cornell University Medical College 
and scientific director of the Russell Sage Institute of Pathology, died on July 19, 
1932, at the age of 66. 

Frank P. Underhill, professor of pharmacologj' and toxicology in the school of 
medicine of Yale Universitj', died on June 28, 1932, at the age of 55. He was 
professor of pathologic chemistry in Yale University from 1913 to 1918. 

- Bernhard Bang, professor of pathology and therapy in the Royal Veterinary 
and Agricultural College in Copenhagen, Denmark, died on June 22, 1932, at 
83 years of age. Educated in human medicine, he became a leader in veterinary 
medicine. He devised a method, known as Bang’s method, for the eradication 
of bovine tuberculosis, and isolated the bacillus of infectious abortion (Bang’s 
bacillus). 

According to Science, members of the stafif of the Rockefeller Institute for 
Medical Research have accepted appointments as follows : Phillip Levine, instructor 
of pathology and bacteriology in the University of Wisconsin; J. Lionel Alloway, 
assistant professor of bacteriology in Cornell University Medical College; Ralph 
Knutti, resident pathologist at the Strong Memorial Hospital, Rochester, N. Y., 
and Douglas Sprunt, assistant professor of pathology in the medical school of 
Duke University. 

Society News. — The Ohio Society of Clinical and Laboratory Diagnosis has 
appointed Jonathan Forman, Columbus, O.. as chairman of a committee to work 
with a committee from the Ohio Embalmers’ Association in the interest of securing 
more autopsies under proper conditions throughout the state of Ohio. 

The International Association for the Studj' of Paradentosis has been organized. 
The first annual meeting was held at the University of Zurich on Aug. 7, 1932. 
Dr. Hermann Becks, Hooper Foundation for Medical Research, Second and 
Parnassus avenues, San Francisco, is the American representative. 

Study of Whooping Cough. — A grant of $25,000 from the Rockefeller 
Foundation to finance a four-year stud}^ of whooping cough has been announced 
by Western Reserve University. Gerald S. Shibley, associate professor of medi- 
cine in the medical school, will conduct the investigation, which will cover etiology, 
prevention, diagnosis and treatment. Cases appearing in the dispensary of Lakeside 
Hospital and in the communitj^ will furnish the material for observation, James 
Angus Doull, professor of hygiene and public health, will cooperate in the study. 

Graduate Fortnight of the New York Academy of Medicine. — The 
next Fortnight, October 17 to 28 inclusive, 1932, will be devoted to the discussion 
of tumors. At the same time an exhibit of anatomic specimens will be set up 
in the Academy building. Further information may be obtained from the Academy, 
2 East 103d Street, New York. 
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Experimental Pathology and Pathologic Physiology 

Osteogenesis Imperfecta Associated with Lesions of the Parathyroid 
Glands. T. C. Wyatt and T. H. McEachern, Am. J. Dis. Child. 43:403, 
1932. 

In the case described there were marked congenital dysplasia of bone and 
unusual vascularity of the parathyroid glands with a relatively small amount of 
parenchymal tissue. A brief review of osteogenesis imperfecta and of the relation 
of the parathyroid glands to disease of bone is given. The possibility is suggested 
that so-called osteogenesis imperfecta may sometimes be based, in part, on a 
congenital parathyroid disturbance rather than on faulty mesoblastic differentiation. 

Authors’ Summary. 

Effect of Cabbage Feeding on the Morphology of the Thyroid of 
Rabbits. I. T. Zeckwer, Am. J. Path. 8:235, 1932. 

Feeding winter cabbage in the early part of 1931 to seventeen rabbits for periods 
up to one hundred and fourteen days produced hyperplasia of the thyroid gland, 
but only in two instances did it result in an enlargement more than twice the 
normal weight. The microscopic changes of hyperplasia were more conspicuous 
than the gross enlargement. Under the conditions of these experiments, the feeding 
seemed to favor a high incidence of intercurrent infections. The data, in so far 
as a small series of experiments permits conclusions, support the view that there 
is annual variation in the goiterogenic agent of cabbage. 

Author’s Summary. 


The Dynamic Bronchial Tree. Charles C. Macklin, Am. Rev. Tuberc. 
25:393. 1932. 


The lop-sided inspiratory enlargement of the pleural cavity makes it necessary 
for the lung, in inspiration, to shift itself so as to occupy the new space, and 
thus one finds the hilus, in this phase, moving downward, forward and outward, 
and, in expiration, reversely. This oscillation is marked in forcible breathing. 


and is necessary to the proper ventilation of the part of the lung lying above and 
behind the hilus. Much depends on the physical condition of the root, which 
normally is flexible, allowing this adaptational movement to take place freely. 
When, however, the root is stiffened from disease processes, which may originate 
in early life, the movement is hampered or abolished, and then the subapical region, 
in particular, suffers. Thus it is suggested that impairment of the flexibility of the 
root may have a good deal to do with the site of election of a tuberculous process. 
Diagrams are used to make clear the points brought out, and a plea is made for 
concerted attention of clinicians to the lung root, to the end that its physiology 


and pathology may be better understood. 


C. C. Macklin. 


Effects of Cinchophen in Rats. Herbert S. Reichle, Arch. Int. Med. 

49:215. 1932. 

Subcutaneous administration of cinchophen in single doses of 1 Cm. per kilo- 
gram of body weight killed rats within twenty-four hours. Continued parenteral 
administration of smaller doses (0.2 Cm. per kilogram) did not cause death, but 
after the last two injections the rats displayed symptoms that may possibly be 
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regarded as expressions of hypersensitiveness. Feeding of cinchophen in doses of 
approximately 20 mg. a day to rats when the livers had been depleted of glycogen 
by starvation or injured by chloroform did not induce cirrhosis. On postmortem 
examination, no characteristic changes in the histologic appearance of the organs 
were found. A review of the histories of cases of reaction to cinchophen suggests 
that its cause may be found either in natural or in developed hypersensitiveness. 

Author’s Summary. 

Experimental Ventricular Distortion and Convulsions in the Cat. 

S. B. WoRTis, Arch. Neurol. & Psychiat. 27:776, 1932. 

Aseptic laceration of the brain without removal of the products of trauma, 
in the cat, results in ventricular distortion due to meningocerebral adhesions 
and contracting cerebral cicatrix. Head trauma resulting in the escape of blood 
into the cerebrospinal fluid often gives rise to mild bilateral ventricular dilatation 
in the absence of grossly demonstrable meningocerebral adhesions or a cerebral 
scar. Aseptic laceration of the brain and head trauma resulting in fracture of 
the skull increase the animal’s sensitiveness to a standard convulsant over the 
period of observation. Author’s Summar^l 


Traumatic Subdural Hematoma. W. J. Gardner, Arch. Neurol. & Psvchiat. 

27:847, 1932. 

In the subdural hematoma there occurs a gradual increase in size. This pro- 
gression is due to environmental conditions, particularly to inadequacy of lymphatic 
drainage from the mesothelium-lined subdural space. The increase is due to an 
accession of tissue fluid, particularlj' spinal fluid, which is drawn into the hemor- 
rhagic cyst through the semipermeable arachnoid membrane and the adjacent 
wall of the cyst by the osmotic tension of the blood proteins contained in the 
cyst. It is difficult, if not impossible, to reproduce in the dog the clinical picture 
of subdural hematoma. Author’s Summary. 

The AIonro-Kellie Hypothesis of Constant Intracranial Content. 

L. H. Weed and L. B. Flexner, Bull. Johns Hopkins Hosp. 50:196, 1932. 

Two series of experiments on animals were carried out, in which records were 
kept of the pressure of the cerebrospinal fluid, of the sagittal venous pressure and 
of the carotid arterial pressure. In the first series, the cranial dura was widely 
exposed to the atmosphere, while in the second series the vertebral arches were 
removed throughout the thoracic and lumbar regions, thus exposing a large extent 
of the spinal cord directly to atmospheric pressure. In the animal with the 
cranial dura exposed, the alteration in the pressure of the cerebrospinal fluid, on 
abrupt tilting from the horizontal to the vertical tail-down position, was con- 
siderabh" less than the alteration of pressure in this fluid in an intact animal on 
such a tilt. When the animal -with cranial dura exposed was tilted from the 
horizontal to the vertical head-down position, the alteration of pressure was of 
exactly the same magnitude as in the intact animal. In the series with the vertebral 
canal opened, the changes in pressure in the cerebrospinal fluid, on tilting from 
the horizontal to the vertical tail-down position, were of exactly the same mag- 
nitude as in the intact animal. On tilting from the horizontal to the vertical head- 
down position, the changes in pressure were considerabh’^ greater than in the 
intact animal. These experiments are taken to indicate that the intact character 
of the vertebral and cranial bony system is essential for the adequate protection 
of the central nervous system against alterations in pressure in the cerebrospinal 
fluid, on tilting from the horizontal to the vertical position. 

Authors’ Summary. 
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Spontaneous Subarachnoid Hemorrhage. W. R. Ohler and D. Hurwitz, 
J. A. U. A. 98:1856, 1932. 

Spontaneous subarachnoid hemorrhage, which occurs more frequently than is 
generally understood, comes on suddenly, usually with headache, occasionally with 
vomiting, dizziness, stupor or coma, and rarely with convulsions. Stiff neck, 
Kernig’s sign, fever and slight leukocj'tosis may lead to confusion of this condition 
with meningitis. Hypertension is present frequentlj\ 

Permeability or the Skin Vessels. P. D. McMaster and S. Hudack, 
J. E.xper. Med. 55:417 and 431, 1932. 

The gradient of permeability that e.xists along the cutaneous capillaries and 
venules is accentuated and broadened in scope by increasing the venous pressure 
moderately. Under such circumstances, transudation leading to edema takes place 
most abundantly from the venules. The permeability of the portion of the capillary 
web that is near the arterioles increases only when the venous pressure rises 
so high as to approximate that in the arteries. Under such circumstances, the 
gradient of permeability along the small vessels disappears, the capillaries and 
venules everywhere leaking fluid. The character of the vital staining under such 
circumstances indicates, like the evidence of previous work, that the gradient results 
from structural differentiation. 

The mounting gradient of permeability along the small vessels of the corium 
is essentially unaltered by active hyperemia produced by heat, cold or light. Only 
when the vascular walls are so damaged that rapid leakage ensues, as shown by 
edema, does the permeability of the capillary web as a whole appro.ximate that 
of the venules. It is plain that the normal gradient of vascular permeability 
depends on the integrity of the wall of the blood vessel. The method of experiment 
described can be utilized for a study of the functional changes that result in lesions 
due to burning and freezing. ' Authors’ Summary. 

The Age Factor in the Velocity of the Growth of Fibroblasts in the 
Healing Wound. E. L. Howes and S. C. Harvey% J. Exper. Med. 55:577, 
1932. 

The velocity curve of fibroplasia in the healing of wounds in young rats reached 
its end-point three days ahead of a similar curve for adults. Strength and fibro- 
plasia were manifest one day sooner than in the adults. A studj' of the increments 
of the curve showed that the rate of fibroplasia during the accelerated phase was 
less in the young, and that it lasted longer. Correspondingly, retardation appeared 
later and was less than in the curve for the adult rats. The retardation was 
even less than in the curve for adult rats on a high protein diet, in spite of the 
fact that in the latter curve there was a definite increase in the rate of fibroplasia. 
Healing in the j'oung, therefore, is more rapid than in adults because fibroplasia 
begins earlier and is less retarded, not because the rate of fibroplasia is greater. 
Growth of the young is not hindered by the process of wound healing. 

-Authors’ Summary'. 

Renal Thresholds for Hemoglobi.n in Dogs. J. -A. Liciity, Jr., W. H. 
Havill and G. H. Whipple. J. Exper. ^fed. 55:603, 1932. 

We use the term “renal threshold for hemoglobin’’ to indicate the smallest 
amount of hemoglobin that given intravenously will effect the appearance of 
recognizable hemoglobin in the urine. . . . Rest periods without injections 
cause a return of the renal threshold for hemoglobin toward the initial level — a 
recovery level. Injections of hemoglobin below the initial, but above the minimal, 
or depression, threshold level will eventually reduce the renal threshold for 
hemoglobin to its depression level. We believe that the depression, or minimal, 
renal threshold level due to repeated injections of hemoglobin is a little above 
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the glomerular threshold, which we assume is the base line threshold for hemo- 
globin. Our reasons for this belief in the glomerular threshold are given in this 
paper and in the other papers of this series. Authors’ Summary. 

Fat Mobilization in Starvation. J. H. Dible, J. Path. & Bact. 35:451, 
1932. 

The degree of fat infiltration in the liver in starved rats is dependent on the 
quantity of fat available for mobilization in the animals’ storage depots. Once 
the metabolism of starvation is established, this factor is the determining one and 
is independent of time. The histologic changes, acidosis and changes in the non- 
saponifiable extractable material are discussed in their relationship to these findings. 

Author’s Summary. 


Experimental Atherosclerosis of the Coronary Arteries of Rabbits. 
K. WoLKOFF, Beitr. z. path. Anat. u. z. allg. Path. 85:386, 1930. 


On feeding of cholesterol to rabbits, Wolkoff demonstrated, after from 139 to 
176 days, progressive focal subendothelial deposition of lipoids, which predominated 
about the origins of the coronary vessels and at their points of division. After 
the longer periods there were associated proliferation of the fixed cells, increase 
of elastic and collagenic tissue and presence of “xanthoma” cells. The media 


contained a little interstitial lipoid. 

In rabbits studied from 100 to 1,003 days after cessation of the cholesterol 
feeding, there was noted gradual disappearance of the lipoid deposits with forma- 
tion of intimal plaques composed of hyalinized collagenic fibers in which were 
embedded lipoid droplets, cholesterol crystals and calcium granules. The media 
underneath the plaques was frequently secondarily atrophied to almost complete 
disappearance. 

Wolkoff considers this experimental coronary atherosclerosis, as regards both 
histologic aspects and distribution, very similar to the human disease, and there- 


fore assumes the pathogenesis of both to be identical. 


W. S. Boikan. 


Relationship Between Carbohydrate Metabolism and Mitochondria in 
THE Liver. K. Taniguchi and M. Hikima, Beitr. z. path. Anat. u. z. allg. 
Path. 85:565, 1930. 


The normal lactic acid content of the blood was determined as from 20 to 
28 mg. per cent. A rise to 30 mg. per cent in human subjects was correlated 
by biopsy with definite morphologic alterations in the mitochondria and in their 
distribution in the liver. The determination of lactic acid in the blood is therefore 


considered a sensitive and exact test for hepatic function. 


W. S. Boikan. 


Retinal Respiration and Amino-Acids. Bruno Kisch, Biochem. Ztschr. 
244:459, 1932. 


In contrast with tumor tissue, retina shows a definite respiratory increase on 
addition of glycocoll, alanine and phen 3 'lalanine. This effect is more marked in 
old than in fresh retinal tissue. In distinction from renal tissue, retinal responds 
less markedly to alanine and phenylalanine with respiratory increase than to serine. 


valine and sarcosine. 


Wilhelm C. Hueper. 


Experimental Production of Fibrous Osteitis. E. Rutishauser, Centralbl. 
f. allg. Path. u. path. Anat. 53:305, 1932. 

Human parathyroid glands were roughly sterilized in chloroform, macerated 
in salt solution and injected into guinea-pigs subcutaneously. In the majority of 
the animals abscesses developed, but Rutishauser feels that he has enough data 
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to summarize as follows : Fibrous osteitis can be produced in guinea-pigs by the 
injection of macerated human parathyroid tissue. The animals have an elevated 
calcium content of the blood. It is possible to see the first stages of the disease 
after thirty days ; these are characterized by resorption processes and the formation 
of fibrous marrow. Suppuration does not cause the disease, because the picture 
can be duplicated by the subcutaneous injection of 3.5 Gm. of dextrose twice daily 
for about one hundred days. Schmidtman has produced it by the subcutaneous 
injection of ammonium chlorate and by the administration of viosterol. 

George Rukstinat. 


The Metabolism of the Supravital Normal and Goitrous Thyroid 
Gland. , B. Walthard, Ztschr. f. d. ges. exper. Med. 79:451, 1931. 

The metabolism of the normal thyroid gland tof the wild rat and of different 
types of human goiter was studied by the method of Warburg. A simultaneous 
histologic examination of every specimen appeared to be valuable, because degen- 
erative changes may influence the metabolism in the same waj’’ as does cell pro- 
liferation. The metabolism of the normal and the goitrous thj'roid gland was 
found to be governed by the laws of Warburg. Normal thyroid tissue showed 
a high grade of o.xidation and no aerobe fermentation of sugar. Diffuse goiters 
behaved like normal tissue as long as degenerative changes were absent. In 
parenchymatous adenomas (so-called fetal adenomas) a metabolic effect was 
observed typical for benign tumors, namely, high rate of oxidation and aerobe 
fermentation of sugar. Degenerative changes, as recognized histologicall}", were 
accompanied by decrease in respiration and increased aerobe glycolysis. The 
malignant goiters reacted like other cancerous growths, showing marked fermenta- 


tion and diminished oxidation. 


C. A. Hellwig. 


Pathologic Anatomy 

Contracted Kidneys in Childhood. M. Klein, Frankfurt. Ztschr. f. Path. 
41:317, 1931. 

The author describes one case of malignant nephrosclerosis and two cases of 
chronic glomerulonephritis (secondar}' contracted kidneys) occurring in children. 
A short review of reported cases of malignant nephrosclerosis is also given. The 
differences between the two types of kidneys are discussed. In cases of malignant 
nephrosclerosis, endarteritis and periarteritic changes combined with necrosis of 
the walls of the arterioles are found. These changes extend into the vasa 
afferentia and capillaries of the glomeruli. In cases of chronic glomerulonephritis, 
blood vessel changes may be present, but endarteritis and arterionecrosis are not 
characteristic. In cases of malignant nephrosclerosis, inflammatory changes within 
the glomeruli may be the result of primary inflammatory changes of the blood 
vessels. The inflammatory changes of the glomeruli are not so severe and diffuse 
as in cases of chronic glomerulonephritis. The arteriolosclerosis leads to dis- 
appearance of glomeruli, without accompanying inflammatorj" changes of the 
glomerulus. Malignant nephrosclerosis docs not occur secondary to “nephro- 
cirrhosis arteriolosclerotica." The author believes that there are only nine proved 
cases of malignant nephrosclerosis in children on record, while twenty-four cases 
that have been reported to be such are doubtful. Chronic inflammatory con- 
tracted kidneys (chronic glomerulonephritis) in children was found described in 
the literature twenty-two times. The blood vessel changes that are found in the 
spleen, liver, pancreas, brain, thymus and suprarenal glands are not inflammatory. 
^Morphologically, they resemble the changes seen in arteriosclerosis. They probably 
arc the result of the increased pressure occurring in renal insufficiency. 

O. Saphir. 
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The Pathogenesis of a Rare Malformation of the Heart (Cor Tria- 
triatum). J. Hagenauer, Franlrfurt. Ztschr. f. Path. 41:332, 1931. 

Cor triatriatum in a 4 months old child is reported. The heart was enlarged 
owing to marked hypertrophj' of the right ventricle; the left ventricle was small 
and gave the impression of being an appendage to the right ventricle. The right 
auricle was dilated and revealed the normal openings of the superior and inferior 
vena cavae. The interauricular septum showed an opening that led from the right 
into a small left auricle. This left auricle had no communication with the left 
ventricle, but formed a small blind-ending sac. The four pulmonary veins, how- 
ever, opened into this auricle. When the left ventricle was opened, it was noted 
that it led through a normal mitral valve into a second left auricle. This second 
auricle revealed no communications with the first left auricle or with the pulmonary 
veins. A small auricular appendage, however, was attached to it. An open 
foramen ovale led from the second left auricle into the right auricle. The blood 
stream apparently flowed from the pulmonarj' veins into the first left auricle and 
from there through the open intra-auricular septum into the right auricle. Some 
of the blood passed into the right ventricle and some through the open foramen 
ovale into the second left auricle and from there into the left ventricle and the 
aorta. The possible conditions leading to this rare malformation are discussed. 
The underlying cause is apparently a secondary occlusion of the pulmonary vein, 
which primarily was open. 0 

The Mechanism of the Formation of Cardiac Thrombi. M. Plonskier, 
Frankfurt. Ztschr. f. Path. 41:357, 1931. 

In a 6 year old girl, autopsy revealed endocarditis of the tricuspid and 
pulmonary valves. In addition, an open interventricular septum was found. The 
endocardium of the right ventricle in an area just opposite the septal defect revealed 
a thrombus. The author believes that the force of the blood stream coming from 
the open interventricular septum and directed on the right ventricular endocardium, 
combined with the force of the normal systolic blood stream, led to the production 
of endocardial thickenings in a circumscribed area. The thickened endocardium 
became a fitting location for the thrombus. Because of the fact that bacteria were 
found only on the surface of the thrombus, and not in the midportion or base, 
the author does not believe that a localization of bacteria was responsible for the 
formation of the thrombus. He is of the opinion that cardiac weakness in the 
course of a severe infectious disease causing slow circulation led to the formation 
of the thrombus in an area that was predisposed to such formation by endocardial 

O. Saphir. 


Circumscribed Osteoporosis of the Cranium. W. Schellenberg, Frank- 
furt. Ztschr. f. Path. 41:423, 1931. 

In a 40 j^ear old man, the clinical diagnosis was : frontal sinusitis, with erosion 
and perforation of the frontal bone, and collection of air extradurally. An opera- 
tion was performed to remove the air. The patient died shortly afterward. At 
autopsy, a cyst the size of a goose egg was present in the brain substance between 
the right parietal and occipital lobes. The cyst, which was filled with a clear 
liquid, did not communicate with the ventricular system. The left portion of the 
skull was much softer than the right. In the former, differentiation between the 
external and internal tables and the diploe was very indistinct. Histologic exami- 
nation of these portions revealed circumscribed osteitis fibrosa. The relation 
between this disease and Paget’s disease is discussed. The cyst in the brain is 
regarded as a “tied-off (abgcscJiniivte) ventricular cyst.” p. Saphir 
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Three Cases or Speckled Spleen (Multiple Necrosis of the Spleen), 

WITH Special Reference to Changes in the Kidneys. E. Adolphs, 

Frankfurt. Ztschr. f. Path. 41:435, 1931. 

In three cases of speckled spleen, many areas of necrosis were found in the 
splenic tissue, caused by diffuse arteriolotiecrosis. While in two cases all of the 
larger arteries of the spleen also showed simple arteriosclerosis, in the last case 
only arterionecrosis was revealed. In all three cases, severe lesions of the kidneys 
were found. In the first two instances, there was also chronic glomerulonephritis, 
with arteriolonecrotic changes corresponding to those seen in malignant sclerosis 
or malignant arteriolonecrosis of the kidney. These findings are compared with 
those in simple arteriolosclerosis of the kidiiejL Even though in both conditions 
(arteriolonecrosis and arteriolosclerosis) h 3 'a]ini 2 ation and lipoid degeneration are 
present in the arterioles, the appearance of a fibrinous exudate extending to the 
adventitia and to the surrounding tissues, necrosis and the presence of pol)'morpho- 
nuclear leukocytes are characteristic of arteriolonecrosis. The lumina of the 
arterioles in arteriolosclerosis are small or obliterated. In arteriolonecrosis, how- 
ever, they may be wider than normal, probably because of the pressure exerted by 
the blood on the necrotic walls of the vessels. The question of whether arteriolo- 
necrosis is the sequel of arteriolosclerosis is discussed. Because of the finding of 
arteriolonecrosis in the kidney in the third Case without arteriolosclerosis, a rela- 
tionship between these conditions seems questionable. The second case also showed 
a very recent arteriolonecrosis of all organs, especially of the skin, tongue, m 3 ' 0 - 
cardium intestines and spleen. Some similarity of these diffuse lesions and those 
found in periarteritis nodosa is also discussed. The author believes that arteriolo- 
necrosis occurs especially in kidneys showing chronic inflammatory lesions. The 
changes in the spleen are similar to those found in the kidneys. They are the 
result of arteriolonecrosis. In regard to the etiology of the lesions of the blood 
vessel, the author is inclined to believe in the hypothesis of Ricker, who stated 
that the necrosis of the wall of the blood vessel is the result of a marked irritation 
of the vasomotor nervous mechanism, with resulting paralysis of the walls. The 
necrosis is caused by the stoppage of the circulation of the tissue fluids in the walls. 

O. Saphir. 

Adiposogenital Dystrophy. H. Heinrichs, Frankfurt. Ztschr. f . Path. 

41:512, 1931. 

In a 70 year old man, there was marked fibrosis of the capsule of the anterior 
lobe of the hypophysis. The fibrosis extended into this lobe and had led to a 
partial destruction of the tissue. The patient showed not only pituitary nanosoma 
but also the characteristic picture of adiposogenital dystrophy, with’ retardation 
of growth and hypoplasia of the testes. ^ _ 

O. Saphir. 

Anatomic Changes of Heart and Blood Vessels in Septic Scarlati.na. 

H. SiEGMUND. Verhandl. d. deutsch. pmh. Gesellsch. 26:231, 1931. 

In fifty-six autopsies on children who had died during an epidemic of scarlet 
fever, typical nodular infiltrations were found in the endocardium and in the walls 
of veins of internal organs, namely, spleen, fiver, kidnevs and suprarenal glands, 
in 90 per cent. In the aorta, perivascular infiltration of the vasa vasorum was 
often present. In those who died about eight weeks after the onset of the disease, 
nodules were found in the heart muscle and iq the endocardium which had the same 
structure as the rheumatic bodies of Aschoff. The same changes were noticed 
in the peritonsillar tissue. The author regards these lesions as allergic reactions 
of a sensitized organism against streptococcic infection. In all his cases, hemolytic 
streptococci were cultivated from the blood at autopsy. 

C. .A.le.y.v.nder Hei.lwig. 
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Reticulo-Endothelial System and Amyloid. H. J. Arndt, Verhandl. d. 
deutsch. path. Gesellsch. 26:243, 1931. 

In 100 horses used in the production of antitoxin at the Behring works at 
Alarburg. Arndt and Doerken studied the morphologic aspect of immunobiologic 
processes, especially the behavior of the reticulo-endothelial system and the forma- 
tion of amyloid. In the livers of the horses characteristic changes were observed: 
diffuse swelling of the endothelial cells, nodular granulomas and endophlebitic 
proliferation. These changes suggest that the antibodies are formed in the reticulo- 
endothelial system. In 60 of the 100 horses am 3 doid was demonstrated, most 
frequently in the spleen, less often in the liver and only rarely in other organs. 
Chemical analysis of the anwloid gave results similar to those obtained bj' analj'sis 
of human amjdoid. There seems to be a relationship between the formation of 
the amjdoid and the reaction of the reticulo-endothelial cells. The latter is regarded 
as the initial stage of amyloidosis. On the other hand, resorption of amyloid 
by reticulo-endothelial cells is suggested by the histologic observations. 

C. Alexander Hellwig. 


Pathologic Chemistry and Physics 

Pulmonary Gas Absorption in Bronchial Obstruction. P. N. Coryllos 
and George L. Birnbaum, Am. I. M. Sc. 183:317, 1932. 

Experimental methods have been devised which give evidence that when a 
bronchus is completely obstructed the entrapped alveolar air rapidly undergoes 
qualitative and quantitative changes as determined by successive gas analyses. 
Qualitatively, the percentages and partial pressures of the gases comprising the 
alveolar air tend to. but never reach, an equilibrium with the gases of the venous 
blood. Quantitatively, the entrapped alveolar gases pass through the respiratory 
membrane into the blood circulating in the peri-alveolar capillaries until complete 
airlessness of the involved area is produced. The mechanism of production of 
atelectasis in the compressed lung (pneumothorax, pleural exudate, intrathoracic 
tumors, etc.) is exactly the same as in bronchial obstruction. Besides the gases 
of the air, diffusion of other gases was studied by introducing them into a lung 
previoush' rendered atelectatic. The different gases used in these experiments 
were; (q) active gases, oxj'gen and carbon dioxide; {h) neutral gases, hydrogen, 
nitrogen and helium; (c) anesthetic gases or vapors, ether, ethjd chloride, nitrous 
oxide and ethylene. The new experimental methods allow direct vision of the 
pulmonarj' changes occurring during the experiment. Nitrogen in the respiratory 
air plaj's the part of a “mechanical buffer,” retarding the absorption of more 
diffusible and more soluble gases. This experimental work has allowed the forma- 
tion of a theory^ on the mechanism of atelectasis based on the physiology of 
exchange of gases in the lung. Authors’ Summary. 


Water and Other Inorganic Constituents in the Heart Muscle of 
Tuberculous Patients. L. C. Scott, Am. Rev. Tuberc. 23:429, 1931. 

The principal inorganic constituents of fourteen hearts from tuberculous patients 
agree fairly wfell with those of an equal number of hearts from persons dying 
from various other diseases with the sole exception of the water content. The 
latter is sufficiently in excess of the average found in other diseases to warrant 
the assumption that the excess is characteristic of this disease, especiallj^ when the 
disease has been of comparatively long standing. j Qokper. 


A ^Method for the Determination of Thyroxine in the Thyroid. J. P- 
Leland and G. L. Foster, J. Biol. Chem. 95:165, 1932. 

An improved method is described for the isolation and estimation of the 
thyroxine content of human thyroid tissue. Approximately 25 per cent of the 
total iodine of fifty-two glands was present as thyroxine. ^ ^ Main. 
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Normal Plasma Protein Concentration in Spite of Loss by Bleeding. 
C. \V. Barnett, R. B. Jones and R. B. Cohn, J. Exper. Aled. 55:683. 1932. 

From 25 to 100 cc. of blood plasma was removed daily from five dogs, the red 
cells being returned to the circulation in Locke’s solution. In no case was there 
a significant drop in the protein concentration of the plasma. A gravimetric 
method for the determination of the total amount of protein in the plasma is 
described. A case of cirrhosis of the liver is reported in which over 10 Gm. of 
protein v’as lost daily in the ascitic fluid during a period of seven months without 
any lowering of the protein concentration of the plasma. The constanc}' of the 
protein level and the adequacy of the mechanism of regeneration are pointed out. 

Authors’ Summary. 

The Biologic Action of Ultrahigh Frequency Currents. R. A. Hicks 
and W. T. Szymanowski, J. Infect. Dis. 50:466, 1932. 

For the moment, no studies in this field can be regarded as final, especialE 
with respect to the interpretation of the results. If one considers the gamut of 
wavelengths, each one of which maj’ offer a distinctive action, if one considers 
the enormously variable factors in thermal conditions, character of medium, period 
of exposure, potential across the plates and different conditions of tuning, the 
problem, from the point of view of its physical set up, becomes very extensive. 
If, in addition, one considers the number of bacterial variants, as well as other 
biologic substances that might be studied under the whole scale of physical con- 
ditions possible, it becomes obvious that no final statement may be made with 
regard to the biologic action of ultrahigh frequency currents. It is possible, how- 
ever, to say from the work now reported that at least there is no biologic action 
on the substances mentioned under the described conditions of exposure to ultra- 
high frequency fields. It is also probable that indefinite extension of this study 
may not lead to a vigorous and readily detectable direct biologic action without 
some marked technical advance beyond that of the present day. It must be borne 
in mind, however, that almost infinite possibilities exist for the development of 
this field, and accordingly negative conclusions at this time are restricted to the 

experimental conditions employed. . , _ 

Authors Summary. 


Ergothioneine Content of the Blood in Health and Disease. H. B. 
S.\LT, Biochem. J. 25:1712. 1931. 

An improved method is described for the estimation of ergothioneine in blood. 

Ergothioneine is not present in the blood plasma of normal persons. From 3 to 

12 mg. per hundred cubic centimeters is found in the erythrocytic fraction of 

blood obtained from normal persons and from persons with diseases other than 

diabetes. Slightly higher values are observed in diabetes. „ 

is. K. Main. 

Blood Phosph.\tases. Jean Roche, Biochem. J. 25:1724, 1931. 

The phosphatase in the erythrocytes appears to differ from that in the serum 

and leukocytes. The latter may be identical with the phosphatase of the kidneys 

and intestines. Phosphatases hydrolyze mono-substituted glycerophosphates, but 

have no appreciable action on di-substituted esters. They synthesize phosphoric 

esters from inorganic phosphate and the various alcohols. _ 

E. R. Main. 

Fermentable Sugar in Normal Urine. V. J. Harding and D. L. Selby, 
Biochem. J. 25:1815. 1931. 

Sugar capable of being fermented by yeast is not present in the urine of normal 
persons following a twelve hour fast. Small amounts may be present immediately 
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following the ingestion of fructose or large quantities of fruit. Although glyco- 
suria does not occur following the ingestion of SO Gm. of dextrose in' the early 
morning after a twelve hour fast (the dextrose tolerance test), it may occur 
following the ingestion of sugar at 4 p. m. E R Main 


Spermine in Human Tissues. G. A. Harrison, Biochem. J. 25:1885, 1931. 

The human prostate gland contains more than 300 mg. of spermine phosphate 
per hundred grams of tissue. The concentration of the base per hundred grams 
of seminal plasma is approximately 100 mg. From 1 to 9 mg. per cent is present 
in the testis, approximatelj'^ 16 is in the pancreas, from 3 to 8 in the spleen, 
from S to 6 in the kidney, from 2 to 11 in the liver, from 3 to 5 in the lung, from 
2 to 3 in the brain and from 1.5 to 2 in the heart. A trace of spermine was 
observed in the dried feces ; none was found in the bone-marrow, blood or sputum. 
The derivation of spermine from the prostate gland, rather than from the testicle, 
is confirmed by the absence of the substance- in the semen of the skull. The bull 
does not have a truly functional prostate gland. Arthur Locke 


An in Vitro Effect of Anti-Neuritic Vitamin Concentrates. N. 

Gavrilescu and R. A. Peters, Biochem. J. 25:2150, 1931. 

The amount of oxygen absorbed by finely minced preparations of the lower 
parts of the brains of normal pigeons is increased approximately 40 per cent 
when the measurements are made in an atmosphere of oxygen in place of air. 
The amount of oxygen absorbed by similar preparations of brain from avitaminous 
(Bi) pigeons is not only less than normal, but is markedly less influenced by the 
oxygen content of the atmosphere in which the measurements are made. This 
curious difference is less manifest when the preparations are admixed, in vitro, 
with a concentrate containing vitamin Bi. The restorative action of the vitamin 
appears to be catalytic and not due to substances other than the vitamin 
adventitiously present in the concentrate. Vitamin Bi appears to be directly 
concerned in the regulation of the respiration and function of the lower parts 
of the pigeon brain. Arthur Locke. 


A Pigment in the Sweat and Urine of Certain Sheep. C. Rimington 
and A. M. Stewart, Proc. Roy Soc., London, s. B. 110:75, 1932. 

The golden-brown coloration of the wool fiber of many sheep appears to be due 
to a pigment, lanaurin, which is secreted in the sweat. The pigment may be 
isolated from both the wool and the urine. It is a pyrrolic complex and probably 
occupies an intermediate position between the bile pigments and fully condensed 
melanin. The condition in sheep resembles familial acholuric jaundice in man. 
Both phenomena may be due to a hereditary tendency to hyperactivity on the 
part of the cells of the reticulo-endothelial system, with increased destruction of 
hemoglobin. Lanaurin may be considered to be derived from hemoglobin and 
to be excreted by the renal and sudorific systems. g Main 


Colorimetric pn of Malignant Cells in Tissue Culture. R. Chambers 
and R. J. Ludford, Proc. Roy. Soc., London, s. B. 110 : 120, 1932. ' 

The intracellular hydrogen ion concentration of mouse tumors in culture is 
pu 6.8 ± 0.1, a value comparable to that observed in normal cells of a similar 
nature. After injury or cytolysis, the pn value of both tumor and normal cells 
decreases to 5.6 or less. The intranuclear hydrogen ion concentration is pn 7.2 
and does not appear to be lowered following injury. Main 
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Retention of Mercury in the Body. Holtzmann, Arch. f. H\'g. 106:377, 
1931. 

Mercury was found at autopsy in the lungs of guinea-pigs .poisoned by the 
continued respiration of air containing droplets of this metal. Appreciable amounts 
were found in the kidneys, through which it is slowly eliminated. Much smaller 
amounts were found in the liver. Arthur Locke 


Significance of Copper, Zinc and Manganese in Pathology. W. Herkel, 
Beitr. z. path. Anat. u. z. allg. Path. 85:513, 1930. 

By prolonged feeding of various copper salts to rabbits and rats, Herkel could 
produce increased storage of copper in the liver, but not cirrhosis. He found 
increased copper in the liver not only in patients with hcmatochromatosis but also 
in those with nonpigmentar}' cirrhosis, in pregnant women and in nursing infants. 
The need of rapidly growing tissues for copper is suggested as the possible explana- 
tion. Zinc values showed no significant variations. s Boikan 


Occurrence of Glycogen in Adipose Tissue. F. Richter, Beitr. z. path. 

Anat. u. z. allg. Path. 86:65, 1931. 

Glycogen can be demonstrated in the fat tissue of the white rat if, after 
preliminary starvation, carbohydrates are fed. It represents an intermediate stage 
in the synthesis of fat. But the reverse — the appearance of glycogen during the 
utilization of fat — does not occur. Epinephrine and insulin do not lead to storage 
of glycogen in the fat tissue. The glycogen content of fetal tissue is independent 
of the maternal. The fat tissue of fetal rats as well as that of the human cadaver 
contains no glycogen. ^Y. S. Boikan. 

Potassium Content of Bone Marrow in Cancer. T. Hoffmann, Biochem. 

Ztschr. 243:145, 1931. 

The quantitative analysis of bone marrow during the age of growth showed 

a high content of potassium, dropping to from one fourth to one fifth of this value 

after the end of this period. In the presence of carcinoma, a new accumulation 

of potassium in the bone marrow is seen. The values obtained are at least twice 

as large as those for the normal, noncarcinomatous adult. The sodium content of 

the bone marrow shows similar, but less constant, variations. The variations in 

the calcium content have no relations to the growth. , r- tt 

“ Wilhelm C. Hueper. 


Phenol Derivatives in Urine. Otto Fuerth and Rudolf Scholl, Biochem. 
Ztschr. 243:276, 1931. 

Three types of phenol derivatives may occur in the urine: (1) substances that 
can be removed by steam distillation, such as plienol and cresol : (2) substances 
that can be extracted with ether, such as />-oxyphenyl propionic acid, /)-oxyphenyl 
acetic acid, /)-benzoic acid, />-o.xyphenyl lactic acid and /)-o.xyphenyl pyruvic acid 
(which arc derivatives of tyrosine through deamidization) ; (3) substances which 
arc neither ether-soluble nor rcmovaldc by steam distillation, and which are 
designated as oxyproteinic acids, contributing to the diazo reaction. Also 
chromogen belongs in this group. 

Causes for their appearance in the urine are; (1) increased putrefaction of 
protein in the intestine. (2) disturbed function of the liver (acute yellow atrophy, 
phosphorus poisoning, etc.) and (3) increased decomposition of protoplasm in the 
living organism. 

Tlie phenol fraction that can be distilled off is clinically unimportant. ’ The 
ether-soluble fraction can be determined colorimetrically, if a larger amount of 
urine (1,000 cc.) is acidified with sulphuric acid till congo red paper turns Iilue, 
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and then concentrated in a vacuum (35 mm. of pressure) and nitrogen current 
at low temperature to 100 cc., and finally shaken twice with 25 cc. of ether. The 
ether is washed twice with water and then shaken with a small amount of 10 
per cent sodium hydroxide, which extracts the phenol substances. The aqueous 
laj^er is acidified with 50 per cent sulphuric acid, and after brief boiling, decolorized 
with charcoal and examined with Millon’s reagent colorimetrically. A 1 per cent 
tyrosine solution in 5 per cent sulphuric acid is used as a standard. The normal 
human urine contains between 0.0043 to 0.0050 mg. of phenol per hundred cubic 
centimeters, calculated as tyrosine. The ether-insoluble fraction can be determined 
in the urea-free fraction of the urine, which is obtained after the Alorner-Sjbquist 
method by precipitation with a solution of barium hydrate (15 Gm. in an alcohol- 
ether mixture — ratio 2:1). The barium hydrate is removed by sulphuric acid; 
interfering substances, by tungstic acid; these again are removed by the addition 
of quinine in excess, which in its turn is removed by the addition of sodium 
hydroxide. The phenol can then be determined with !Millon's reagent. Normal 
urine contains only traces of these substances, which cannot be determined colori- 
metrically. The determination of indican in the urine bj' the method of Wang 
was found to be unreliable. The normal indican content of human urine estimated 
with the colorimetric method, with sodium indigo-sulphonic acid used as a 
standard, varies between 0.8 and 1.3 mg. per hundred cubic centimeters. The 
amount of ether-soluble phenol remains within normal limits in pathologic urine, 
while the amount of the ether-insoluble fraction increases considerably in certain 
conditions, reaching values up to from 36 to 104 mg. per hundred cubic centimeters 
(acute yellow atrophy). Similar values were obtained in cases with functional 
disturbances of the liver (in catarrhal jaundice, but not in cirrhosis), in severe 
intestinal disturbances, and in advanced tuberculosis with positive urochromogen 
reaction. In schizophrenic patients, only exceptionally increases of the ether- 
insoluble fraction were seen. There is no relation between the urinary indican 
due to putrefaction of protein and the ether-insoluble fraction of phenols. 

Wilhelm C. Hueper. 

Titrimetric Determination of Amino-Acids in Blood Serum. Konr.\d 
L. ZiRM and Johann Benedict, Biochem. Ztschr, 243:312, 1931. 

Three cubic centimeters of serum is deproteinized with colloidal iron hydroxide 
under heating. The hot fluid is centrifugated, and the clear supernatant fluid is 
evaporated over a water bath. The dried material is dissolved in water, and after 
addition of L-naphthyl red it is titrated against a water control with a fortieth- 
normal alcoholic hydrochloric acid solution. By this method, the strongly basically 
reacting nitrogen-containing groups are determined. If instead of naphthid red, 
2, 4, 2', 4', 2" pentamethoxytriphenylcarbinol is used, a preliminary titration of the 
control can be omitted. Normal serums have an amino-nitrogen level of from 
5.4 to 8 mg. per hundred cubic centimeters. The Van Slyke method gives slightly 
higher values, owing to partial inclusion of urea nitrogen in the values obtained. 
The results agree well with those obtained by the Folin method. 

Wilhelm C. Hueper. 


Microbiology and Parasitology 

The Effect of Testicular Passage on the Virus of Herpes. W. Smith, 
J. Path. & Bact. 34:747, 1931. 

The power of causing specific adrenal lesions and cutaneous reactions in rabbits 
is probably common to all strains of herpes virus, the production of such lesions 
being dependent on the quantity of virus inoculated. The testis of the rabbit 
provides a better culture medium for the growth of herpes virus than the brain; 
this holds true even for intensely neurotropic strains. The nonspecific factor 
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described b}' Duran-Reynals as enhancing the virulence of vaccinia virus does not 
account for the greater infectivit}'- of herpes testis as compared with herpetic brain. 

Author’s Svmmary. 


Experimental Poliomyelitis from Intrathecal Inoculation of the Virus. 

E. W. Weston, J. Path. & Bact. 35:41, 1932. 

After intrathecal inoculation of poliomyelitic virus, the distribution of both . 
the virus and the lesions in the cerebral hemispheres is strikingly different from 
that of the maximum meningitis or of the deepest staining with dyestuffs injected 
into the fluid. Frequently the earliest lesions are situated in the floor of the fourth 
ventricle, into which under the conditions of the experiment the virus regurgitates 
at operation, and the influence of axonic transmission in their subsequent spread 
is again evident. It is suggested that penetration of the nerve tissues may occur 
through the ependyma of the fourth ventricle, but an attempt to demonstrate the 
permeabiliy of a purely meningeal surface was unsuccessful. Considering the 
pathogenesis of human poliomyelitis, it is concluded that no evidence available 
speaks against an axonic entry of the virus or necessitates the participation of the 
cerebrospinal fluid in its spread through the nervous s 3 'stem. 

Author’s Summary. 


The Blood Sugar and Phosphorus in Rabbits After the Injection of 
Suspensions of Dead Bacteria. M. E. Delafield, J. Path. & Bact. 
35:53, 1932. 


Intravenous injections of suspensions of dead gram-positive organisms into 
rabbits produced no obvious illness. Ten different organisms were used. With 
the exception of Streptococcus pneumoniae, which caused a fall in the organic 
phosphorus of the blood, none of the organisms evoked any significant change in 
the sugar or the phosphorus level. Eight of the twelve gram-negative organisms 
tested produced obvious illness of the animals, with hyperglycemia and low inorganic 
phosphorus at two hours after injection, followed at twenty-four hours by a lower 
level of sugar and a higher level of phosphorus. Two of the twelve gram- 
negative organisms produced the chemical response without illness. Two of the 
twelve gram-negative organisms produced no illness and no typical chemical 
response. Staphylococcus aureus and Strep, viridans, rendered in part gram- 
negative by long growth in broth, were inert as were also the bacterial filtrates 
of these organisms. There appears to be a significant correlation between the 
changes in the sugar and the phosphorus content of the blood in the first twenty- 
four hours after injection. High inorganic phosphorus is always found when the 
animal is gravely ill at any time subsequent to the first twenty-four hours after 


injection. 


Author’s Summary. 


Relative Incidence of Human and Bovi.ne Tubercle Bacilli in Tuber- 
culous Meningitis in England. A. S. Griffith, J. Path. & Bact. 
35:97, 1932. 

Cultures of tubercle bacilli have been obtained from the cerebrospinal fluid 
in thirty new cases of tuberculous meningitis (j'cars 1930 and 1931), twenty-nine 
of which occurred in children under 10 j-ears and one in an adult. Of the twenty- 
nine children, twenty were infected with bacilli of bovine type. The adult was 
also infected with bovine bacilli. Twenty-seven of the cases occurred in Leeds, 
and in eight (29.6 per cent) of these cultures j’ielded bovine tubercle bacilli. Of 
the remaining cases due to infection with bovine bacilli one was derived from 
Lancashire and one from Lincolnshire. The total number of cases of tuberculous 
meningitis in which cultures have been obtained from cerebrospinal fluid drawn 
during life is sixty-tbree. Of these nineteen (30.2 per cent) were due to bovine 
bacilli. With this percentage as a basis it is estimated that in England and 
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Wales upward of seven hundred persons died of tuberculosis of the central nervous 
system caused by bovine tubercle bacilli in each of the three j-^ears 1928, 1929 and 

Author’s Summary. 

Scarlatinal Streptococci in Nonscarlatinal Infections. V. D. Allison, 

Lancet 2:844, 1931. 

Of 396 strains of hemolytic streptococci isolated from nonscai-latinal infections, 
only 8 (2 per cent) were found to belong to one or other of the four main serologic 
types of scarlatinal streptococci. The results indicate the high degree of specificity 
of the scarlatinal streptococci, as 63 per cent of hemolytic streptococci from 
scarlatinal patients can be typed serologically. Among the 8 typed strains, a type 
I strain and a type III strain were isolated from uterine cervical swabs in cases 
of puerperal infection, while a type I strain and a type III strain were isolated 
from throat swabs of midwives in attendance on the respective patients. These 
results corroborate those recently shown by Smith and support the view of 
many clinicians that puerperal infection may arise by infection from the air 
passages of persons in attendance on the patients. In 100 consecutive cases of 
diphtheria and 100 consecutive cases of measles, 62 strains and 32 strains, respec- 
tively, of hemolytic streptococci were isolated, but none were placed in any of the 
main serologic types of scarlatinal streptococci. Author’s Summary. 

The Ultravirus of Tuberculosis. F. van Deinse, Ann. Inst. Pasteur 

47:135, 1931. 

The ultravirus, when inoculated into the living guinea-pig, develops rapidly 
in pus formed within the peritoneal cavity. Calcium phosphate seems to aid in 
the development if injected several days after the introduction of tuberculous 
filtrate. Acid-fast organisms may be demonstrated in animals killed from two 
to four days after inoculation. The observations are offered, incidentally, as a 
means of differentiating the ultravirus from the visible bacilli. 

M. S. Marshall. 

The Etiology of Ulcerative Colitis. R. Buttiaux and A. Sevin. Ann. 

Inst. Pasteur 47:173, 1931. 

An extensive study of ulcerative colitis is concluded with the following resume: 

. . We think that the infectious etiology of ulcerative colitis should be 

interpreted in the following manner. There exist forms of chronic colitis that 
arise from specific organisms of this disease. These organisms are rare; only 
two of them have been recognized, Bargen’s organism (a diplococcus) and ours 
(also a diplococcus). 

“Other forms of ulcerative colitis which we designate as ‘recalled’ (de rappel) 
are due to the awakening of organisms that have previously provoked a general 
infection, cured at the moment when intestinal damage occurs. 

“A third category of colitis which we designate as ‘de- sortie’ by analogy to 
that which occurs in grip, for example, is due to e.xaltation of virulence on the 
part of organisms common in the intestines and to their localization at certain 
points where the resistance has momentarily been diminished owing to exaggerated 
parasitism or to any other cause (multiple digestive insufficiencies, general diminu- 
tion of the resistance of the patient by an intercurrent infection, etc.).” 

M. S. Marshall. 

Silent Typhus Fever in Man. J. Troisier, R. C^ttan and Mlle. Siffer- 

LEN, Ann. Inst. Pasteur 47:492, 1931. 

The Question of the snecific etiology of the exanthematic fever occurring around 
the Mediterranean basin was approached experimentally. Dog ticks, Rhipicephalus 
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sanguineus, the demonstrated vectors, were collected, ground and injected into a 
man, in whom an infection inapparente, as described by Nicolle, was induced. 
The- Weil-Felix reaction was positive, but no systemic or local disturbance 
appeared. Transfer to a second subject resulted in similar observations. The 
blood of the first patient, injected into a monkey, induced a typical fever, a discrete 
exanthem and a Weil-Felix reaction. The blood of the monkey induced fever in 
guinea-pigs. The virus of the blood of the first human subject was also appar- 
ently passed through a guinea-pig to a monkey to a human subject, and through 
a series of three guinea-pigs to a monkey. Histologic study confirmed these 
observations (thrombophlebitis and perivascular infiltration). This virus of man, 
monkeys and guinea-pigs transmitted bj' the dog tick appears to be closely allied 
with typhus fever. Marshall. 


Lipase Content of the Serum of Tuberculous Children. A. Gradnauer, 
Beitr. z. Klin. d. Tuberk. 77:725, 1931. 

The lipase content was determined b 3 ' the stalagmometric method of Rona and 
Michaelis, modified bj' Willstatter and Memmen. The serum of healthy children 
and adults shows, on the average, about the same amount of lipase, although 
large individual variations occur; that of patients with prognosticallj"^ unfavorable 
pulmonary tuberculosis shows the level of lipase to be verj' low. A correlation 
between the lipase content and the general condition, the extent of the pulmonary 
involvement and the anatomic character of the pulmonary lesion is not demonstrable. 
Very low lipase values in pulmonary tuberculosis indicate a hopeless prognosis, 
but the same is not true in other organic involvement. Max Pinner 


Filtrable Forms of the Tubercle Bacillus. D. Szule, Beitr. z. Klin. d. 
Tuberk. 78:18, 1931. 

Filtrates of tuberculous organs and of pure cultures were inoculated in a 
varietj' of mediums. In no case was growth obtained. Inoculation of animals 
with the same filtrates yielded negative results. 


Tuberculosis of the Bronchial Nodes as a Cause of Severe Hemoptysis 
IN Old People. A. Arnstein, Beitr. z. Klin. d. Tuberk. 78:55, 1931. 

Hemoptj'sis caused by perforation of a tuberculous or anthracotic lymph node 
simultaneously into the bronchial tree and into a blood vessel is not a rare occur- 
rence in old people. Ten cases are reported in some detail. ..r r> 

J\iAX JrIXXER. 


Serum Cholesterol in High Altitudes and Its Relation to Tubercu- 
losis. A. Behrmann, Beitr. z. Klin. d. Tuberk. 78:214, 1931. 

Studies on twelve normal persons and on fortj'-seven tuberculous patients failed 
to show a definite influence of high altitude on the serum cholesterol. With 
productive lesions, the cholesterol content is normal or increased. In patients 
with progressive involvement and particularh' in those who are cachectic, sub- 
normal values are frequentlv found. T^ 

Max Pin.xer. 

The Main Forms of Tuberculosis in Autopsy Material. H. Rudel, 
Beitr. z. Klin. d. Tuberk. 78:243, 1931. 

This paper is based on the observations in the Pathologic Institute at Heidel- 
berg from 1911 to 1930. During this time, a total of 14,967 autopsies were made. 
In 1,816 cases, making 12.1 per cent of the total, the main diagnosis was tuber- 
culosis. Death from tuberculosis occurs with the highest frequency in the first 
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year of life, during puberty and in the third decennium. Generalizing forms of 
tuberculosis comprised 47 per cent of all cases of tuberculosis, and miliary forms 
constituted 42 per cent of all generalized forms. Of 856 cases of generalized 


tuberculosis, 73 were cases of acute miliary tuberculosis. 


Max Pixxer. 


Tuberculous Endaortitis. J. Haas, Beitr. z. Klin. d. Tuberk. 78:315, 1931. 

In a man 58 years old who had died of subacute miliary tuberculosis a polypoid 
mass, the size of a bean, was found on the intima of the arcus of the aorta. This 
proved to be a slightly encapsulated caseous tuberculous mass containing large 
numbers of tubercle bacilli. Since caseous material easily oozed from this mass, 
it is assumed that it was the feeding focus for the miliary propagation. This 
focus, according to histologic studies, must have started in the intimal layer. No 


tuberculous foci were found in the adventitial laver. 


Max Pinner. 


The Biologic Properties of Seventy-Eight Strains of Tubercle Bacilli 
Isolated from Infants in Lubeck. H. J. Tiedemann and A. Hubener, 
Beitr. z. Klin. d. Tuberk. 78:520, 1931. 


The strains were obtained both from clinical material and from autopsy 
material from infants who had been vaccinated in Lubeck, supposedly with BCG. 
Only two of the strains were not pathogenic for guinea-pigs ; these behaved in 
the same manner as does an undoubted BCG strain. One of these avirulent 
strains was obtained from autopsj-^ material from a child who had died of a 
nontuberculous infection; the only tuberculous lesions found were small caseous 
foci in the mesenteric lymph nodes. The second avirulent strain was obtained 
from the gastric content of a child who completely recovered from an undiagnosed 
disease. All other strains were virulent for guinea-pigs, but not for rabbits. Their 
virulence for guinea-pigs was rather slight, but quite uniform, although they were 
derived from children with progressive, fatal and healing forms of the disease. 
Since even the strains from children who had died from acutely progressive tuber- 
culosis showed low virulence for guinea-pigs, it must be concluded that virulence 
for guinea-pigs is in no way parallel to that for man. The strain “Kiel” which 
was present in the laboratory in Lubeck at the time of vaccination, and which 
is an atypical human strain, shows approximately the same degree of virulence 
for guinea-pigs as do the strains isolated from infants. Max Pinner. 


The Production of a Growth Regulator by Aspergillus Niger. P. 
Boysen-Jensen, Biochem. Ztschr. 239:243, 1931. 

Peptic digestion of fibrin, hemoglobin and casein does not result in production 
of a growth regulator. Aspergillus niger cultured in solutions of peptone or hemo- 
globin produces a growth regulator in considerable amounts. As the formation 
of this growth regulator occurs also in liquid mediums, it is easy to obtain large 
amounts of it. The unit of the growth regulator is that amount which dissolved 
in 100 cc. of water plus agar causes a difference of 1 cm. in the distance from 
the convex to the concave side of the avenacoleoptile. 

Wilhelm C. Hueper. 

Hyperergic Skin Inflammation in the Hog. K. Nieberle, Verhandl. d. 
deutsch. path. Gesellsch. 26:239, 1931. 

While the septic erysipelas of the hog is characterized by confluent erythema 
affecting the skin of the abdomen and thighs, the so-called chronic erysipelas 
shows diffuse necrosis of the skin on the back and breast. In the necrotic areas. 
Bacillus rhusiopathiae suis can be demonstrated. The second form of the disease 
occurs as a rule in hogs that arc immunized several months previously against 
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erysipelas. Anatorriicallj^ a hyaline thrombosis of almost every blood vessel in 
the diseased skin is the most striking feature. The cutaneous necrosis represents 
an allergic reaction due to the combined action of antigen and antibody. 

C. Alexander Hellwig. 


Postmortem Observations on Infants Who Died in Lubeck After 
Immunization Against Tuberculosis. P. Schuermann, Verhandl. d. 
deutsch. path. Gesellsch. 26:265, 1931. 


The anatomic examination of fifty infants post mortem revealed that as a 
result of oral infection primary tuberculous lesions mai' be present in any organ 
that can be reached from the mouth. Onlj' in eleven infants was the primary 
lesion found in a single organ, the small intestine, while in all the others primary 
lesions were present at the same time in two or more organs (small intestine, 
region of the neck, middle portion of the digestive tract, lung). Except in the 
small intestine, the primary lesion was found most frequently in the tonsils and 
in the middle ear. As infections in unusual locations were observed : primarj' 
tuberculosis of the duodenum, stomach and esophagus and apparently secondar}' 
tuberculosis of the larynx and of a dental follicle. The duration of the disease 
in the fift 3 '' infants varied between nine and thirty-four weeks. The causes of 
death were meningitis, inanition, intestinal obstruction and some rarer complica- 
tions. Not infrequently, a nonspecific acute or subacute interstitial hepatitis was 
observed. Alexander Hellwig. 


The Relation of the Number of Tubercle Bacilli to the Lesion. 
A. ScHMiNCKE and Santo, Verhandl. d. deutsch. path. Gesellsch. 26:275, 
1931. 

Intracorneal and subcutaneous injections of different amounts of tubercle 
bacilli were given to rabbits, and it was found that the severity of the primary 
lesion ran parallel to the number of injected organisms. The secondary lesions, 
however, in the regional lymph glands, were without relation to the number of 
infecting tubercle bacilli, but were always maximal reactions. Systematic histo- 
logic and bacteriologic examinations of tuberculous lesions in human lungs showed 
that the severity of the tuberculous process does not depend on the quantity of 
the infecting organisms. In acute forms of pulmonary tuberculosis small amounts 
of organisms may be found, and, on the other hand, large numbers of tubercle 
bacilli may be present in chronic lesions. The deciding factor in the morphology 
of the tuberculous process is apparently the individual resistance against tubercle 

bacilli, whether congenital or required. .-a tx 

‘ C. Alexander Hellwig. 


Tumors 

.An Embryonic Tumour of the Kidney in Foetus. G. W. Nicholson, 
J. Path. & Bact. 34:711, 1931. 

This is an account of a single case, with a comparison with physiologic develop- 
ment. I use the name “embryonic tumor’’ instead of “mixed tumor” or “adeno- 
sarcoma,” as it accentuates the most characteristic morphologic feature of the 
tumor : It mimics or, as I try to show, retains the structure (and functions) of the 
developing kidney with a surprising degree of accurac.v, in general outline and 
in detail. It is an interesting fact, used to the present day as an argument for 
the “congenital" origin of tumors in general, that the specimen, like others of its 
kind, was present at birth. It is therefore congenital and embryonic in everj- 
sense. /Xnd it is true that b.v far the greater majority of these tumors arc 
observed in the first years of life. But birth is a mere incident in the life of 
the individual. It introduces him to a new environment to which he must adapt 
himself : his physiologic reactions are modified and evoked, but no new reactions 
arc acquired. Does not this argument appty with equal force to his reactions to 
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an abnormal, or accidental, environment inside and outside the uterus? I see 
these embryonic tumors of the kidneys having their chief importance for oncology, 
not as congenital new growths, but as developmental malformations : they repre- 
sent the physiologic evolution of a somatic tissue after abnormal stimulation at a 
time when growth is active and differentiation begins. They differ from the 
developing organ in that growth continues, and differentiation is aborted. The 
tumor, as I conceive it, does not arise in a malformed organ, but represents — and is 
— the malformed organ. Paul (1886) very rightly observed that “a normal tissue 
is just as congenital as a rudiment” or cell rest. Every tumor — like every physio- 
logic organ — is truly congenital and truly acquired, whether it arises in an embryo 
as a reaction to an unknown stimulus or in a centenarian as a reaction to x-rays, 
soot, tar or what not. For the reaction is innate in either case, and therefore con- 
genital and entirely physiologic; the stimulus alone is extraneous to the reacting 
part, acquired and pathologic. This is the plain teaching of pathology — free from 
theory-as I understand it. Author’s Summary. 

The Anti-Carcinogenic Action of Dicheorodiethylsulphide (Mustard 
Gas). I. Berenblum, J. Path. & Bact. 34:731, 1931. 

The inhibition of the induction of warts that results when mustard gas is added 
to a carcinogenic tar is due to some local action of the mustard gas on the tissues, 
causing the latter to become refractory to the carcinogenic action of the tar. This 
refractory state develops almost as soon as the mustard gas treatment is begun, 
and subsides soon after this treatment is discontinued. While the induction of 
a wart is inhibited, neither the preliminary hyperplasia of the epithelium nor the 
subsequent growth of the wart is in any way interfered with, when mustard gas is 
allowed to act on the skin. In brief, therefore, the inhibitory effect is a process, 
strictly limited in extent and time of action, which interferes with the induction 
of a wart without influencing the epithelial changes that either precede or follow 
the actual induction of the wart. Though it has been possible to produce a 
simple wart in one mouse as a result of repeated application of a 0.05 per cent 
solution of mustard gas in liquid paraffin, it is doubtful whether mustard gas 
can be safely considered as a carcinogenic agent. While the earlier experiments 
were in keeping with the view that the inhibition was due merely to the production 
of a superoptimal degree of irritation, subsequent experiments have failed to 
support this hypothesis. It becomes necessary, therefore, to consider whether 
the inhibition is after all due to some specific chemical action of mustard gas on 
the tissues. The fact that mustard gas can inhibit the induction of tar warts 
without interfering with the early epithelial hyperplasia suggests that no parallel 
can be drawn between the amount of hyperplasia produced by an irritant and the 
carcinogenicity of that irritant. Author’s Summary. 


Reticulum Cell Carcinoma of the Thymus. S. McDonald, Jr., J. Path. 
& Bact. 35:1, 1932. ' 


A locally malignant reticulum cell carcinoma of the thymus gland in a man, 

aged 59, is described. It is suggested that the neoplasm originated in a portion of 

involuted thymic tissue. , , ,, 

Author s Summary. 


Mitosis in the Hepatic Metastases of Malignant Tumors. R. A. Willis, 
J. Path. & Bact. 35:11, 1932. 

A simple and reliable technic for the postmortem enumeration of the pro- 
portion of the cells in mitosis in malignant tumors is described. Nine tumors of 
various nature and origin and their hepatic metastases have been examined. In 
all, the mitotic activity of the hepatic deposits decidedly exceed that of the primary 
growths. Evidence is advanced in support of the view that hepatic tissue is a 
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highly favorable medium for the growth of most kinds of malignant cells, and 
it is suggested that this may be related to the high carbohydrate content and low 
arterial vascularity of the liver. Author’s Summary. 

Plasmacytoma of the Nasopharynx. J. W. S. Blacklock and C. AIacartney, 
J. Path. & Bact. 35:69, 1932. 

The case described is one of multiple small, plasma cell tumors occurring in 
the nasopharynx of a man, aged 64. Authors’ Summary. 


Primary Carcinoma of the Lung. E. Pekelis, Tumori 5:33, 1931. 

This article compares the statistics of the various institutes of patholog}" in 
Italy and in foreign countries, describes the gross and microscopic picture of 
pulmonar}" carcinoma, and discusses the possible etiologic factors in the production 
of the disease. Five cases of pulmonary carcinoma are described. Three of these 
were bronchial adenocarcinoma, one was a diffuse infiltrative carcinoma, and one 
was a papillomatous carcinoma. In all of the cases, the new growth originated 
in the hilus, and macroscopically was of a nodular type. P Patcacct 


The SoLUBiLin' of Carcinoma Lipoid in Serum. R. Willheim and K. 

Stern, Biochem. Ztschr. 239:473, 1931. 

The authors attempt to substitute for the unreliable method of cell counts in 
the test for carcinolysis (Freund and Kaminer) the measurement of the solubility 
of carcinoma lipoids. They found that normal serum can dissolve carcinoma 
lipoids. The amounts of lipoid dissolved increase with increasing amounts of 
normal serum. Carcinoma serum, on the other hand, gives off its own lipoids to 
the carcinoma lipoids used. The lipoids were extracted from carcinoma cells 
freed from adherent connective tissue and detritus. They are unstable and show 
marked differences in sensitivity in regard to the reaction described. Frac- 
tioning of the lipoids did not give better results. Wilhelm C Hueper 


Experimental Changes in the Serum Reaction Toward Carcinoma Cells. 
R. Willheim and K. Stern, Biochem. Ztschr. 239:484, 1931. 

Human carcinoma cells were injected intraperitoneally and solutions of car- 
cinoma lipoids intravenously into rabbits. They showed then the same curves of 
lipoid solubilit}' as carriers of human carcinoma. Control examinations with 
normal cells and lipoids yielded negative results. The immunologic aspect of these 
findings in regard to susceptibility to carcinoma is discussed. 

Wilhelm C. Hueper. 

Malignant Rhabdomyoma of the Prostate Gland in a Child. K. Katz- 
MANN, Frankfurt. Ztschr. f. Path. 41:297, 1931. 

Such a tumor is reported in a 13 months old child. Grossly, it was of the size 
of a hazelnut and of very firm consistency, and protruded into the urinary bladder. 
It had led to a compression of the mouth of the urethra. There also was found 
a cystopyelitis. Histologically, the tumor consisted of transversely striated 
muscle fibers, with many cells. The cells had many nuclei, were rich in chromatin 
and showed several nucleoli. In addition to the transverse striations, a longitudinal 
striation of the fibers was occasionally observed. An invasion of the blood vessels 
by the muscle elements was often found. Thirteen cases of rhabdomyoma of 
the prostate gland reported in the literature are also briefly discussed. 

O. Saphir. 
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The Blood of Patients with Cancer. G. Creuzberg, F. Dannmeyer, 0. 
Hartleb, E. L. Lederer, L. von Noel, J. Schubert, H. Seel and 
L. Treplin, Strahlentherapie 42:609, 1931. 

Von Noel, from studies made on the ether-soluble (and presumably lipoid) 
extracts of blood serums of cancerous and noncancerous persons, shows differences 
between the two. In cancer, the fatty acids of the hfood are preponderately of 
low molecular weight. There are also differences in the values of saponification, 
free fatty acid, neutral fats and unsaponifiable material. These data are utilized 

von Noel in the construction of a cancer number (Krebszahl), its magnitude 
being indicative of the presence or the absence of cancer. 

Dannmeyer, Hartleb and Schubert call attention to the differences in the 
absorption spectra from cancerous and noncancerous persons. They consider these 
differences sufficiently constant to be of diagnostic value. 

Lederer measured the ability of various samples of blood serum to inhibit the 
sedimentation of colloidallj' dispersed Berlin blue. Serum from noncancerous 
persons, would, in greater dilution, exert a protective colloid action on this dye, 
than would the serum from the blood of cancerous persons. The investigator 
considers this as of some diagnostic importance. 

Creuzberg and Seelin tested the therapeutic effects of injections of (1) extracts 
of cancerous serum, prepared by von Noel, (2) extracts of noncancerous serum 
and (3) furosaccharate (? probably furfural or methyl furfural) in conjunction 
with ultraviolet irradiation on tumor-bearing mice. The first were without effect, 
but the second and third inhibited the growth of the tumors. 

Treplin considers the cancer number of von Noel and the spectroscopic picture 
of Dannmeyer and Hartleb as of more diagnostic significance than the Lederer 
sedimentation test. 


Medicolegal Pathology 

Incidence and Situation of Myocardial Infarction. A. R. Barnes and 
R. G. Ball, Am. J. M. Sc. 183:215, 1932. 

One thousand consecutive, nonselected postmortem examinations are reviewed. 
In fortj^-nine cases (4.9 per cent) the examination showed myocardial infarction. 
In twelve of these the infarcts were multiple. The left anterior descending branch 
of the left coronary artery was involved in twenty-eight cases ; the circumflex 
branch of the left coronary artery, in seventeen cases, and the right coronary arterj^ 


in twenty cases. 


William Freeman. 


Occupational Melanosis. L. M. Wieder, Arch. Dermat. & Syph. 25:624, 
1932. 

Wieder reviews the literature and presents the case of a 37 year old white 
chemist who handled finished dyes, naphthalene acids and vat dye intermediates. 
Within four years a dermatitis developed, in which melanosis of the face and 
neck was the most prominent symptom. Biopsy of the lesion revealed intracellular 
edema of the epidermis and moderate follicular hyperkeratosis with considerable 
pigmentary activity in the basal layer of cells. Melanoblasts were abundant along 
the basal layer, and chromatophores with much pigment were numerous in the 
superficial dermis. Vacuolization of the melanoblasts produced a pseudo-edematous 
appearance at the dermo-epidermal- junction. There was also moderate pigmenta- 
tion in the malpighian layer. No vascular or connective tissue changes were found. 

William Freeman. 

Hydrocyanic Acid Gas Poisoning by Absorption Through the Skin. 
P. Drinker, J. Indust. Hyg. 14:1, 1932. 

Drinker reviews the literature indicating that hydrocyanic acid gas may be 
absorbed through the skin of animals and human beings, thereby leading to poison- 
ing and possibly deiith. William Freeman. 
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Sudden Death Following Cisternal Puncture. B. C. Russu.m and M. SR. 
Barry, Nebraska State M. J. 17:30, 1932. 

The authors review tlie literature and report two cases in which death followed 
cisternal puncture. In both instances (involving 4 months old girls) death was 
caused by hemorrhage brought on by the puncture. In both instances, the pial 
vessels were punctured. ' William Freeman. 


Spontaneous Rupture of the Heart. F. R- Barnes, New England J. Med. 

206:631, 1932. 

A 50 year old white man suddenly collapsed and died, receiving a laceration 
of his forehead in hitting a stove. He had previously complained of severe pain 
in the left arm and chest. Death was instantaneous. Postmortem examination 
revealed a perforating laceration of the left ventricular myocardium, 1 inch 
(2.5 evA.) npwavd fvevn the apex. The UteTaUite of &uch a condition, is. reviewed 
from a statistical basis. William Freeman. 


A Case of Acute Yellow Atrophy of the Liver Due to Cinchophen. 
S. C. Lind, Ohio State M. J. 28:28, 1932. 

A case of acute yellow atrophy of the liver due to ingestion of 90 grains 
(5.8 Gm.) of cinchophen is recorded. The patient lived two and one-half months 
following the administration of the drug. William Freeman 


Traumatic Appendicitis. L. Milson, Wisconsin M. J. 31:100, 1932. 

Milson reports the case of a man, 19 years of age, in excellent health, who 
was struck in the abdomen liy an automobile traveling at a fairly rapid rate of 
speed. A sharp abdominal pain with nausea set in immediately after the injury. 
All of the signs and symptoms of acute appendicitis developed. Operation revealed 
an acutel}’' inflamed appendix with a large fecalith obstructing the lumen and 
protruding through the appendiceal mucosa into, but not through, the submucosa. 
No other abdominal viscera were apparentlj- injured. Milson believes that severe 
injuries to the abdomen may play a part in the etiologj- of acute appendicitis. 

William Freeman. 

Sudden Death from Shock in Attempted Abortion. M. Dufour, Ann. 
de med. leg. 12:7, 1932. 

A girl, 16 years of age, had a cannula introduced into the vagina so that water 
could be forced into the uterine cavity. The patient died soon after the cannula 
was inserted. All of the organs were found iicrmal at autopsy except for excoria- 
tions and erosions of the cervix. The embryo was intact. The conclusion by the 
author is that sudden death was due to shock during an attempted abortion. 

H. S. Th.atciier. 

Exhu.mation of New-Born Infants. G. Strass.mann, Beitr. z. gerichtl. Aled. 
11:36, 1931. 

Strassmann believes that autopsies on exhumed new-born infants may occa- 
sionally reveal whether or not the infant lived and whether it died from birth 
trauma or from natural causes. The Gram-Weigert and sudan stains are especially 
valuable in demonstrating inhaled amniotic fluid. c- 

I I ^ A TJTTTt* 
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Importance of Medicolegal Expert at the Scene of Crime. Zangger, 
Deutsche Ztschr. f. d. ges. gerichtl. Med. 18:101, 1931. 

In the realm of legal medicine belongs not only the study of the medical 
phases encountered, but also, and mainly, the logical correlation of all the facts 
present on the premises of crime or accident. The action of a force or violence 
that caused injury to or destruction of the human body, and also characteristic 
damages to the surrounding objects, must be accurately analyzed and their mutual 
relations considered and evaluated with the accompanying circumstances, in order 
to arrive at and to express a scientifically correct opinion of all the happenings. 
A biologiomedically and medicolegally trained observer, with his background of 
sound scientific knowledge can render valuable service in gathering conclusive 
evidence at the scene of crime. In a trial, the testimony of lay witnesses as to 
their observations may be inaccurate and misleading, and conclusions arrived at 
from their findings may be erroneous and deceiving, but. the expertly gathered, 
scientifically analyzed and convincingly introduced proof of facts will clear up the 
apparent inconsistencies and discrepancies and lead to justice. 

E. L. Miloslavich. 

The Medicolegal Autopsy from a Criminalistic Standpoint. Nippe, 
Deutsche Ztschr. f. d. ges. gerichtl. Med. 18:103, 1931. 

The purpose of the medicolegal autopsy is not only to detect and register 
the pathologic changes, damages and injuries present and to establish the cause 
of death, but to determine a likely fault, guilt or crime. From the anatomic 
character of a wound, one can occasionally conclude what type of weapon was used. 
Presence of foreign bodies in a wound, for instance, minute particles or parts of an 
instrument, such as fragments of a knife, razor, glass splinters from a bottle or 
jar, etc., may serve to identify the weapon and its owner. The larger fragments 
are easily removed from the bed of the wound or the canal with forceps, or the 
entire wounded area may be excised, minutely washed and shaken, and the sediment 
centrifugated. Unforeseen, important findings may be obtained. Examination of 
urine for albumin is of certain practical value only when one critically considers 
the microscopic picture of the kidneys, since cadaveric desquamation of the epi- 
thelial elements of the bladder and autolytic processes maj’^ lead one to incorrect 
conclusions as to the presence of albumin. Sugar may be unexpectedly detected 
in the urine of persons who died following acute lesions of the brain, as hemor- 
rhages, while a previous clinical examination, prior to the injury to the brain, 
was negative. The urinary bladder rarely shows postmortem contraction. The 
uterus exhibits a similar behavior following miscarriage or delivery. The uterus, 
for instance, presents a peculiar resistance to putrefactive processes. The rigor 
mortis of the heart and the fragmentation of the myocardial fibers are quite 
reliable signs of the functional power and activity of the heart. In exhumed, 
unembalmed bodies, the intestinal canal is usually found better preserved than 
the parenchymatous organs. Later on after death the consistency of the contents 
of the large intestines may change ; one may observe either liquefaction or 
inspissation of the fecal material. In examining the hair, one may detect important 
findings as to cut surface — changes due to burns, injuries by blunt force, by 
instruments, by automobile impact or by electric currents, gunshot effects, etc. 
The cadaveric hypostasis, even in cases of lethal hemorrhages, may appear after one- 
half hour or three quarters of an hour, and up to four hours after death the change 
in the position of the body will result in a change in the location of the hypostatic 
areas. The cadaveric rigidity starts, as a rule, three quarters of an hour after death, 
in the jaw, and after from one and one-half hours to two hours it is well pronounced 
in the extremities. After it disappears it may spontaneously reappear, and a revolver 
placed in the hand of a dead person may later be found grasped firmly by the 
rigid hand. This phenomenon may lead to misinterpretation with respect to 
suicide. About twelve hours after death the rigidity is complete, if the body 
has been in a cool environment. If the rigor mortis was artificially loosened, it 
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does not recur; otherwise, it disappears on account of autolytic processes or 
decomposition. Should the body be kept in a cool place, the rigor mortis may 
persist for many weeks and directly pass into desiccation and mummification of 
the corpse. In cases of gunshot wounds, one should never omit an accurate 
inspection of the clothing. If a pistol is discharged at a very close range, the 
powder gases may expand between the surface of the body and the clothing, 
for example the shirt, and produce a smudging of the skin and of the inner aspect 
of the shirt. Advancing putrefaction may obscure the characteristics of a shot 
fired at a close distance, but application of hj’drogen peroxide solution may bring 
out the smudged areas. Microscopic examination of the canal of the wound may 
disclose presence of torn particles or fibers of fabric. ^ Miloslavich. 


Sudden Death from Natural Causes in Adults. Gunther Weyrich, 

Deutsche Ztschr. f. d. ges. gerichtl. Med. 18:211, 1931. 

A statistical analysis of 2,668 cases of sudden death discloses that in nearly 
half (42 per cent) the unexpected death occurred on account of disease of the 
circulatory apparatus, 550 cases showing coronary sclerosis, with predominance 
of males. , Considering the males alone, in 47 per cent death resulted from cardiac 
or aortic diseases. The mortality was highest in the sixth decade of age. Of 
623 instances of sudden death from diseases of the respiratory organs, 267 resulted 
from pneumonia and pleurisy, while pulmonary embolism was noted in 47 autopsies. 
The highest mortality was observed during the month of February, the lowest 
in August. While every fifth case of sudden death was due to coronary sclerosis, 
cerebral apoplexy was found in only every twentieth instance. This statistical 
fact is of great practical importance, since, in a case of unexpected sudden death, 
the average physician ordinarily assumes a hemorrhage of the brain. Three times 
death from paralysis of the heart occurred during sexual intercourse. Considering 
the relation between occupation and sudden death due to cardiac disease, this 
study reveals that mental workers are represented by an unusually high per- 
centage as compared with persons engaged in heavy manual labor. 

E. L. Miloslavich. 

Pathology of Sudden Death from Natural Causes During Coitus. G. 

Schrader, Deutsche Ztschr. f. d. ges. gerichtl. Med. 18:223, 1931. 

In legal medicine, sudden death forms an important chapter, since often dubious 
circumstances surround the unexpected catastrophe. This is particularly true in 
instances of lethal collapse of an apparently healthy person during the sexual act. 
Three such cases are presented, each of peculiar criminalistic significance. The 
first case involved a man, 50 years of age. visiting a prostitute. The man was 
found moribund in her room, while she was apparently unconscious but rapidly 
recovered. A gas jet was open, and the odor of gas was noticeable. The 
autopsy disclosed syphilitic mesaortitis with thrombotic deposits and alcoholic 
intoxication, but no evidence of carbon monoxide poisoning. The prostitute, 
frightened by the sudden collapse of her companion, had tried to feign an accident. 
In the second case, a young sportsman died suddenly during sexual intercourse. 
The postmortem examination disclosed a large amount of blood in the subarachnoid 
space at the base of the brain, due to a hemorrhage from the posterior part of the 
basilar artery, which showed an old tear with an intramural hematoma. The latter 
lesion was explained as the result of an indirect trauma to the head sustained eight 
days prior to death owing to a fall while e.xcrcising. In the third case, a 27 year 
old woman suddenly expired during the first night of her honeymoon. At autopsy, 
syphilitic mesaortitis and stenosis of the coronary ostia were found. Thrombotic 
material was attached to the diseased ascending aorta and extended into the opening 
of the left coronarv artery. 

h. L. Miloslavich. 
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Aspiration of Particles of Brain into the Respiratory Tract in Injury 
TO THE Skull. D. Hidassy, Orvosi hetil. 1:92, 1931. 

A boy, 9 years old, received a fatal fracture of the base of the skull from 
being run over by the wheel of a truck. At the autopsy there was found a 
considerable amount of brain tissue in the larynx and bronchi in addition to 
fluid blood. 


Technical 

Immedi.ate and Direct Methods of Typing Pneumococci. R. R. Arm- 
strong, Brit. M. J. 1:187, 1932, and \Y. R. Logan and J. T. Smeall, ibid. 
1:189, 1932. 

The procedure used by Armstrong is as follows ; “A suitable fleck of sputum 
is selected. Three small samples of this are placed, equidistant, on a microscope 
slide, and numbered 1, 2 and 3. Each sample is emulsified with four times its 
volume of the corresponding diagnostic serum, the addition of serum and emulsifi- 
cation being conveniently performed with a platinum loop. Cover glasses are 
applied, and the slide is set aside for a few minutes while a further sample from 
the selected fleck of sputum is smeared on a slide, fixed bj' heat, and stained by 
Gram’s method. The general bacterial flora of the sputum and the number of 
pneumococci present are apparent at a glance in the stained film, which exactly 
represents the characters of the sputum samples selected for the diagnostic test. 
It is of special value to be informed in advance of these characters, for if the 
pneumococci are plentiful, a positive result in the typing will be apparent at once; 
no time need be wasted in useless search, therefore, when, as in the case of a 
group IV infection, there is no reaction. The slide carrying the fresh emulsions 
of sputum and specific serums is now examined by means of a 4 ocular, one-sixth 
objective, and plane mirror, the condenser being removed. Whereas the unstained 
pneumococci, when present in small numbers, are but just visible in the case of 
a negative reaction, the result in the case of a positive reaction is a conspicuous 
increase in. the size of the individual pneumococcus, due to conjugation of coccus 
and homologous antibodjL The enlarged cocci have a characteristic ground-glass 
appearance, with a highly refractive peripheral zone. A positive reaction is at 
times appreciable to the naked eye on holding the preparation to the light. The 
positive, as compared with its companions on the same slide (which serve as 
controls), is seen to be opalescent, owing to the great increase in size of the 
“sensitized” cocci. When the pneumococci are thickly coated with seromucmous 
pneumonic secretion, the characteristic appearances develop more slowly as the 
specific serum soaks its way through. In such cases twenty minutes may elapse 
before full completion, although type may be distinguished much sooner by the 
change in those pairs that are floating free.” 

The technic used by Logan and Smeall for the direct typing of pneumococci 
is practically that described by Armstrong. An emulsion of the sputum is made 
with phj’-siologic solution of sodium chloride. Four thin glass slides are marked 
I, II, III and control, and a large loopful of the undiluted type serum ^ is 
placed on the appropriate slide, a drop of physiologic solution of sodium chloride 
being put on the control slide. The sputum 'emulsion is then taken up in a 
capillary pipet with a teat. A drop of the required size is placed beside each 
drop of serum and then mixed by tilting the slide backward and forward. Some- 
times it is better to drop the emulsion on to the serum ; in other cases, in which 
the consistencj' is more gelatinous, it is necessary to mix with a loop. A thin 
cover glass is placed on the mixture, which is then examined under the microscope. 
The authors use a one-twelfth oil-immersion lens, with the substage condenser 
racked down a little and the diaphragm closed to an extent that has to be^ con- 
stantly varied to get the best results. The plane mirror and a bright artificial 
light are employed. In cases in which pneumococci are present in large numbers, 
the swelling of the individual pneumococcus and the appearance of the dark line 
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sharply outlining the capsule, along with a darkening of the body of the pneumo- 
coccus itself — distinct from the whitish, sometimes almost greenish-white, capsular 
substance — arc strikingly seen when the homologous serum has been used. In 
the other slides the pneumococci are seen to be much smaller, with a small halo, 
which is a little lighter in color than the surrounding sputum, but there is no 
dark line sharply defining the outline of the capsule. In specimens in which 
pneumococci are scantj' it is sometimes only in the slide with the specific tj'pe- 
serum that they stand out and become recognizable, while, in specimens containing 
many streptococci in diplococcal form, again it is only the reaction to the specific 
serum that indicates which are pneumococci. With some specimens the test has 
to be performed several times before a successful result is obtained. 


Intravenous Injection of Congo-Red in the Diagnosis of Amyioid 
Disease. J. E. Wallace, Lancet 1:391, 1932. 

Amyloid material absorbs congo-red. If an aqueous solution is injected intra- 
venously, the decrease of the dye in the plasma or serum may be estimated 
colorimetrically ; normally from 10 to 30 per cent disappears in one hour, but in 
amyloid disease the disappearance is much more rapid. 


Autoi’SV Tecii.nic for Examining Nasal Si.nuses and the Cerebellllm. 

A. ScHMiNCKE, Centralbl. f. allg. Path. u. path. Anat. 53:273, 1932. 

The skin incisions employed in this method are carried across the shoulders 

from the outermost ends of the usual infraclavicular cuts and meet in the midline 

between the shoulders. Two flaps are then formed by a cut upward from this 

junction to the nape of the neck. After freeing the skin from the subcutaneous 

tissues, the mandible is disarticulated, and by chiseling through the maxillae the 

sinuses can be exposed. Reflection of the skin from the neck forward and 

upward allows exiiosurc of the cranium for the usual cut in the greatest horizontal 

diameter for removal of the brain. When it is desirable to remove the brain 

and spinal cord in one piece, the two additional saw-cuts are made through the 

base of the cranium to the edges of the foramen magnum. Schmincke advocates 

this method for the demonstration of tumors of the cerebellopontile angle. 

Restoration of the body is simplified if the skin sutures are begun at the angle 

between the shoulders. „ -r, 

George Rukstinat. 


The Serologic Diagnosis of Syphilis with the Citochol Reaction of 
Sachs-Witehskv. S. L. Schirwindt and A. V. Alekseeva, Ztschr. f. 
Immunitiitsforsch. u. exper. Therap. 73:54, 1931. 

The reaction was compared with the Wassermann and Kahn reactions and 
with the lentochol-reaction of Sachs-Gcorgi. It was proved superior to the 
lentochol-reaction : it was somewhat less sensitive than the Wassermann and Kahn 
reactions in the early stages of syphilis, in mixed chancre and in congenital 
syphilis, but almost equally sensitive in all other forms of syphilis. A tendency 
toward nonspecific positive reactions was observed. The results with cerebrospinal 
fluid, which were unsatisfactory with the original method, improved after cholesterol 
was added to the antigen and improved still more after precipitation of the 

globulin according to the procedure of Kahn. ^ 

I. David.soh.v. 

Blood Cultures of Tubercle Bacilli .-XccoRniNG to Lowenstein’s Method. 
Unverricht and .S. Dosquet. Ztechr. f. Tuberk. 63:338. 1932, and X. B. 
Oekonomopoulo. B. Papanikoi.aou and G. Joannides. ibid. 63:340, 19.32. 

In both these articles essentially negative results are reported from cultivating 
the blood for tubercle bacilli according to the method described by Ldwenstcin. 
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A Case of Malignant CARciNoin of the Ileum. Louise H. Meeker. 

The patient, 61 years old, was admitted to the hospital because of abdominal 
cramps. The past history showed attacks of cramps relieved by cathartics. The 
preoperative diagnosis was intestinal obstruction. At operation, kinking of the 
intestine with dilatation above was found, and resection of about 3 feet (91 cm.) 
of the lower part of the ileum was done. 

The gross specimen was a portion of the small intestine, 550 mm. in length. 
The mesenter}' was contracted so as to produce sharp kinking of the bowel, and 
in tlie mesentery there were opaque, somewhat yellow thickenings. When the 
intestine was opened, the mucous membrane presented numerous hemorrhagic spots 
and at one place a large area of extravasated blood. Here the wall of the intestine 
was distended to form a pouch about SO mm. in diameter. In the lumen there 
was considerable mucus stained by bile. 

Microscopic sections through the firm portions in the mesenterj" at the point 
of kinking of the intestine showed a dense fibrous stroma, in which there were 
many irregular nests of deeply staining cells. These cells had slightly vesicular, 
round nuclei, uniform in size, and a small amount of cytoplasm. Some of them 
resembled lymphocytes. They were grouped in well defined nests, and within 
these nests the epithelial cells were occasionally arranged around a circular lumen, 
indicating a tendency to form a gland duct. Mitotic figures were not recognized. 
The cell nests were intimately associated with numerous large nerve trunks. 
The neoplastic epithelium extended bei'ond the intestinal wall into the mesentery 
and invaded several lymph nodes. 

The final diagnosis was “malignant neurocarcinoma,” based on (1) the 
chromaffin color of portions of the gross tumor; (2) the typical rosette formations, 
each about a cavity containing colloid-like material, and lack of mitotic figures; 
(3) the proliferation in relation to the nerves, and (4) the metastases of the 
tumor to the lymph nodes. 

The lack of union with glands of the intestinal mucosa may be explained, 
according to Masson, by former epithelial buds sending isolated cells into the 
nerve tissue. 

Actinomycosis of the Bronchi and Liver. Charles T. Olcott. 

A specimen of an abscess of the liver occurring in association with bronchiectasis 
of the lower part of the right lung was presented. Actinomycetes were found 
both in the lung and in a solitari' abscess iii the upper surface of the liver. Although 
there was a history of a mass in the cecal region two years before, no remnant of 
this was found at autopsy. 


Actinomycosis of the Mesentery of the Colon. Charles T. Olcott. 

A lantern slide of a surgical specimen obtained bj" Dr. John H. Garlock was 
shown. A woman, aged 53, showed sj'mptoms of obstruction in the transverse 
colon. Resection showed no lesions in the intestine itself, but actinomycetes were 
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found in a hemorrhagic area of the mesentery. Resection was followed by a cure 
of two and a half years’ duration. 


DISCUSSION 

Alfred Plaut : In regard to the last case, may I make somewhat pessimistic 
remarks? I, too, once thought that I had seen a cure in a case of abdominal 
actinomycosis. I followed the patient for five and a half years, during which time 
she remained well, but I finally heard that she had retired to the parental farm 
and had died of an unknown disease. There was no autopsy, but it is reasonable 
to presume that she died of an actinomycotic process. I do not know of any 
permanent cure of actinomycosis. Actinomycosis is a much more frequent disease 
than we think. Many years ago a surgeon came to me about a case, and said 
that he felt sure it must be actinomycosis, but that he had gone to many pathol- 
ogists and bacteriologists and had got no help. He asked if I could help him, and 
I said, “Probably not,” but I finally found one granule, just as Dr. Olcott men- 
tioned, and I am sure that if we had not had the time to make such tedious 
examinations, the one granule would have been missed, and the diagnosis with it. 

An Unusual Adenocarcinoma of the Stomach. Edward B. Greenspan. 

A case of adenocarcinoma of the stomach in a 41 year old man was presented 
because of the remarkable resemblance of the tumor grossly and histologically to 
chorio-epitlielioma. 

The tumor grew from the posterior wall of the stomach near the pylorus, 
causing a large filling defect on the greater curvature. It was a mushroom- 
shaped, hemorrhagic tumor, measuring 5 by 5 by 2 cm. The regional lymph 
nodes revealed metastases. There were oval, hemorrhagic nodules in the liver, 
greatly resembling metastatic chorio-epithelioma. There was also carcinomatous 
lymphangitis of the pleura with nodules in the pleura and in the pulmonary 
parenchyma. 

Microscopicall)', the remarkable resemblance of the metastatic nodules in the 
liver to chorio-epithelioma was noted. Large, multinucleated giant cells, sug- 
gestive of syncytial cells, and oval cells with pale, vesicular nuclei, resembling 
Langhans’ cells, made up the tumor. Here and there were lakes of blood sur- 
rounded entirely by tumor tissue. A section through the tumor of the stomach 
revealed nests of cells showing frequent mitoses, arranged in the distinct pseudo- 
glandular formation of adenocarcinoma, replacing a part of the mucosa. Here, 
as in the liver, one saw in the submucosa collections of cells resembling syncytial 
cells and Langhans’ cells of the placenta, often surrounding collections of blood, 
and invading the muscular layers and at one point the muscularis. 

In 1905, Davidsohn reported a case in which histologic examination of one 
portion of the tumor revealed great similarity to chorio-epithelioma, while in other 
portions definite carcinoma was seen. He believed that he was dealing with two 
separate tumors. In 1907, Helmholtz published a description of a tumor of the 
stomach, which he labeled “A Syncytiomatous Tumor of the Stomach,” and which 
he suggested was the result of a misplaced “anlage.” 

Isolated Necrotizing Arteritis and Subacute Glomerulonephritis in 
A Case of Gonococcal Endocarditis. Milton • Helpern and klAX 
Trubek. 

In a case of subacute glomerulonephritis of ten weeks’ duration, death occurred 
from uremia with pericarditis. The illness developed eight weeks after gonorrheal 
urethritis, complicated by gonococcic ophthalmia. At necropsy, right-sided sub- 
acute gonococcic endocarditis of the pulmonic valve and typical subacute glomerulo- 
nephritis were found. 

In addition, isolated necrotizing inflammatory lesions of the small arteries were 
found in the choroid coat of the eye and in the testicle. These vascular lesions 
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exhibited many of the morphologic features of periarteritis nodosa and were 
considered as belonging to that group. The larger arteries of the body were not 
involved, and the distribution of the lesions was not extensive enough to produce 
clinical manifestations. 

The renal lesion is interpreted as a severe reaction to the to.xin produced b}' 
the gonococci growing on the pulmonic valve. The vascular lesions, which in 
this case were anatomically dissociated from the kidneJ^ were also considered 
to be a specific reaction to the same to.xin. 

The findings strengthen the conception that these vascular lesions and those of 
periarteritis nodosa do not represent a specific disease, but rather a reaction of 
the blood vessels to any of a whole group of to.xins. 

DISCUSSIOX 

AIax Truhek : Gruber maintains that periarteritis nodosa may be caused by 
any one of a number of infections, identical arterial lesions occurring in the 
previously sensitized vessels. The preceding infection need not be a severe one — 
coryza, suppurating wounds, furuncles, sore throat, rheumatic fever, erysipelas, 
syphilis, gonorrhea and other conditions. His surmise as to the gonococcus seems 
proved in our case. The relativel3' low virulence of the gonococcus — judging 
from the long duration of the infection — furnished conditions for sepsis lenta, which 
Siegmund considered of importance in his case of streptococcic endocarditis asso- 
ciated with periarteritis nodosa. 

We believe that in our patient the general infection by gonococci with endo- 
carditis existed when the patient was being treated for the gonococcic ophthalmitis. 

The evidence for a specific infection as the cause of periarteritis nodosa has 
been more or less in dispute. The positive results of von Hann and of Harris and 
Friedrich have kept the question open. Arkin accepted the virus theory without 
further proof. Otani obtained negative results, repeating the experiments of 
von Hann and using tissue and blood from a typical case of the disease for his 
animal inoculations. 

The glomerular disease in our case was present without any arterial lesion. 
Renal complications in periarteritis nodosa may be purely arterial, purely glomerular 
or both. In our case, the glomerular nephritis was caused by the gonococcic 
toxemia. The periarteritis nodosa was an isolated occurrence, not the s.vstemic 
disease. 

Lesions in the eye in this disease have been previously described. The ophthal- 
moscopic changes are usually recorded as albuminuric retinitis. In our case, 
the retinal picture showed papilledema and hemorrhage. 

Muller and Christeller mention lesions in the choroid in their cases. Bock 
and Herrcnschwand demonstrated lesions in the extra-ocular muscles, central 
artery of the retina and ciliary arteries, respectively. Goldstein and Wexler 
showed a case with choroid involvement not Unlike that in our case. 

Lesions of the testis have been described a number of times, the involvement 
occasionally producing infarction and necrosis when both sets of vessels are 
alTccted. 

Isolated lesions are not unusual. At times, characteristic changes occurring in 
only a few organs have been described. This fact may depend on the variety 
and number of the sections selected. 

Microsco])ic identification of the disease, previoiish' unsuspected, has been a 
fre{|uent occurrence. 

Is.Mioiti. tiOi.nsTi.ix : Dr. W exler and I studied three cases of periarteritis 
I’odos.a. We s.aw two of the jiatients during life. The patient whose case was 
reported by iis was not seen during life. In one case there was bilateral papilledema 
with periarteritis in the other organs, but there was no periarteritis in the e\e. 
In the case of the other patient whom I saw* during life, I made a diagnosis of 
the malignant phase of e.ssential hypertension. This was incorrect, for the man 
died of periarteritis nodo'-a. In that case there was no periarteritic lesion in 
the e\e. while such legions were present in some of the other organs. The case 
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reported by us was that of a woman, aged 19. There were microscopic lesions 
in the organs. In the eye, the iris, ciliary body and retina were normal, but 
the choroid disclosed lesions similar to those shown tonight. In the arteries we 
found either organized blood clots or fibrin, with marked proliferation of the 
endothelial cells and hyperplasia of the subendothelial tissue, consisting mostly 
of polyhedral cells. I think we were the first to call attention to this type of 
cell. We also drew attention to the sharply defined and thin media. There 
was necrosis of the arterial wall with marked infiltration of the adventitia and 
periadventitial tissue by lymphocytic cells. The same type of cell was found in 
the other organs. Mention was also made of the giant chromatophores, which 
showed so nicely in the case presented. 

I do not believe that there is a typical picture of periarteritis nodosa of the 
fundus. Most of the cases are of the hypertensive neuroretinitis type, but the 
lesion shown here this evening apparently gives no fundus picture. If anything, 
this lesion should appear as a white spot, but we didn’t see it, although our 
patient was studied during life, but not by one of us ; so the question is still 
open whether periarteritis nodosa has a definite fundus picture. 

Alfred Plaut : I would like to ask whether the authors are correct in 
calling the interesting lesions just presented periarteritis nodosa. I think not. 
The large amount of necrotic or fibrinoid change in the walls of the vessels, 
together with the small amount of inflammatorj’' cellular reaction surrounding 
them, constitutes such a difference from the ordinary picture of periarteritis nodosa 
that I would rather call it necrotizing arteritis, and would not include it in the 
picture of periarteritis nodosa. I feel that twenty or thirty years from now the 
chapters on diseases of the arteries in our textbooks will be written differently. 
I do not know why the pathology of the arteries has been neglected so much, 
except for the chapters on arteriosclerosis and syphilis. More and more observa- 
tions on peculiar lesions in arteries, which cannot be classified well, are coming 
into the literature. I feel that this is an important contribution to this chapter, 
most of which will be rewritten in the future, and I should not be astonished 
if twenty years from now many lesions that were previously listed under peri- 
arteritis nodosa are reclassified. 

Some Problems in Medical Mycology. J. G. Hopkins. 

The study of mycotic infections presents many problems of interest to the 
pathologist and the mycologist, which maj^ be grouped under the following 
headings : 

Problems of Identification. — The imperfect descriptions frequently given of 
fungi found in human infections make the classification of many such parasites 
extremely uncertain. The difficulty is partly inherent in their rudimentary 
morphologic state, which seldom presents characteristic structures by which they 
may be identified. Moreover, their morphologic characteristics in culture often 
bear no resemblance to those noted in the lesions. The}’' vary in appearance when 
grown on different mediums, and, as Emmons has observed, variations that seem 
to be permanent develop in pure line strains. A clearing up of the confusion m 
regard to them demands that they be studied both by botanic and by bacteriologic 
methods. In studies of strains of Monilia morphologic descriptions combined with 
the results of immunologic tests have done much to clear up the confusion in 
regard to classification. 

Problems in Etiology. — Infection with some fungi, such as Actinom 3 mes and 
Sporothrix, apparently results from inoculation with the organism from some 
source outside the body. A search for reservoirs of infection in animals, in plants 
and in the soil is necessary to explain the etiology of these diseases and to control 
their spread. 

Problems in Injectivity. — Some fungi are pathogenic under experimental con- 
ditions, reproducing in the laboratory the picture of the spontaneous disease. 
Others, such as Actinomyces bovis, are practicallj'’ nonvirulent when experimentalh' 
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inoculated, and a study of the conditions under which they may produce lesions 
is essential to an understanding of these infections. 

Problems in Sensithation. — The pathogenicity of some of these parasites in 
spite of their lack of virulence is explained by the fact that their hosts become 
sensitized to them. Studies in sensitization have already thrown much light on 
eruptions of the skin associated with dermatophytosis. Similar sensitization reac- 
tions occur in association with infections 63^ monilia. Asthma is in some cases 
due to sensitization to fungi in dust, and there is evidence to show that certain 
cases of eczema are due to similar allergic reactions. 

Classification of Yeastlike Parasites. Rhoda W. Bekiiam. 

A definite classification of the 3'eastlike parasites is not possible due to the 
lack of knowledge as to the complete life history of these forms. However, some 
definite criteria for recognizing the types isolated from the various lesions and 
a uniform tcrmitialogy need to be established. The names, Blastomyces, Crypto- 
coccus, Oidium, Monilia, Saccharomyces and Torula have been used indiscriminately 
for a number of different organisms. Yeastlike organisms are found in deep- 
seated lesions of the skin, S3'stemic infections, infections of the nervous system and 
superficial cutaneous lesions. A brief description of the organisms as seen in 
the lesions and as cultured from the more important of these diseases follows ; 

American Blastomycosis (Gilchrist, 1894). — In the lesion, the organism appears 
as a round, thick-walled, budding cell; in culture, as a filamentous form producing 
a white, fluffy colon}’ — Blastomycoides dermatitidis. 

Coccidioidal Granuloma (Wernicke. 1892). — In the lesion, the parasite is a 
large, round, thick-walled cell filled with numerous bodies considered to be spores. 
No buds are seen. In culture, the appearances are similar — Blastomycoides immitis. 

Cliromoblastomycosis (Pedroso, 1913). — Round, budding cells are seen in the 
lesion. The culture shows as dark brown or greenish, woolly growth — 
Phialophera verrucosa. 

Lymphangitis Epizootica (Rivolta and Itlicellone, 1883). — The organism in the 
tissue appears as a small, oval bod}’. No budding is shown. The culture is 
mycelial, resembling a faviform type of trichophyton— Cryptococcus farciminosus. 

European Blastomycosis (Busse and Buschke, 1893).— Thick-walled, round cells 
are seen in tissue. The cultural growth is pasty. No mycelium and no ascospores 
are shown, only buds — Saccharomyces hominis. 

Torula Meningitis (Stoddard and Cutler, ]916).— The torula appears in the 
lesion as a round, thick-walled, budding cell. The culture is yellow and mucila- 
ginous. The organisni is a round, budding cell, showing no' mycelium and no 
ascospores — T orula histolytica. 

1'herc is also a meningitis due to a monilia-like organism (Ball, 1930). 

.Superficial Cutaneous Lesions — These include crosio interdigitalis (Kauffman- 
Wolff. 1914), chronic paronychia (Kumer, 1921), perleche (Finnerud. 1929) and 
generalized dermatitis (White. 1929). In the lesions, the parasites are seen as 
budding cells and mycelium. The culture shows a pasty colonv. Definite mveelium 
and moniliform clusters appear in corn-meal agar. Chlamydospores, large’, thick- 
walled globular cells, are also seen. Tins morphology is characteristic of ^lonilia 
albicans. An identical species is found in thrush and sprue. It may be differ- 
entiated from other species of ^lonilia. Cryptococcus and Saccharomvees both bv 
its morphologic aspects in corn-meal agar and by the agglutination reactions. 

Classificatio.v of Deum.vtofuyte.s. Chester W. Em.mons. 

1 he classification of dermatophytes proposed bv Sabouraud remains the most 
workable and the most widely accepted of those used. It is based primarily on 
the clinical aspects of the lesions. Having determined his genera and subgencric 
groups in this manner. Sabouraud bases liis specific characters largely on the 
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appearance of the giant colony. A natural classification based on the morphologic 
characters of the fungi would be desirable. Classifications proposed by Ota and 
Langeron, Guiart and Grigorakis, and others attempt such natural groupings. 
The attempts so far made are not satisfactory, because of the variations and 
intermediate spore forms that appear, and because of the dependence to some 
extent on quantitative rather than on qualitative differences. 

Three series of variations appearing in three strains of dermatophytes are 
presented. In a strain of Achorion gypseum which arose from a single spore, six 
variants appeared in an old culture. They differ in microscopic and macroscopic 
characters from the parent strain and from each other sufficiently to deserve specific 
ranks according to the usual criteria. Shorter series of variations appeared in 
two strains of Trichophyton gypseum. 

The dermatophytes appear to comprise a closely related group of fungi. It is 
hoped that a careful study of the characters held in common by different strains 
and of variations that appear in strains arising from single spores will aid in 
reducing the number of some of the imperfectly described “species” and con- 
tribute to a more satisfactor}' classification of these fungi. 

DISCUSSION 

Paul Klemperer : Are the tissue reactions found in animals experimentally 
infected with pathogenic fungi in any way characteristic of or similar to the 
lesions provoked by the yeasts in the few cases that are seen in man? This 
question is asked particularly with reference to the one case that Dr. Hopkins 
referred to. This was a puzzling case for us, in which the histologic picture of 
the skin lesion did not in anj' way conform with the lesion that we learned to 
recognize as produced by yeast, in which the tubercle-like production is char- 
acteristic. I wonder if the reactions in animals are so variegated as those we see 
in human beings, or are they more uniform? 

Maurice Richter : I should like to ask whether morphologic variations in 
these organisms can be correlated with variations in virulence. 

J. Gardner Hopkins : We have not been impressed in the few histologic 
specimens that we have had of sporotrichosis and blastomycosis with any char- 
acteristic tissue reaction. From the descriptions I have seen, I think it extremely 
difficult to make anj'^ other diagnosis than that of chronic granuloma. 

Chester W. Emmons : The strain of Achorion gypseum in which the longest 
series of variants appeared is not pathogenic for the guinea-pig, so that it was 
not possible to get a good series of inoculations, but in both strains of Trichophyton 
gypseum that showed the variants these were pathogenic for guinea-pigs, perhaps 
not quite so severely as the parent strains, but thej' produced definite lesions. 
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Regeneration of Hemoglobin as Modified by Abnormal Conditions of 
THE Liver. F. S. Robscheit-Robbins and G. H. Whipple, University 
of Rochester, School of Medicine and Dentistr 3 L 

A simple anemia was produced in dogs bj'- withdrawal of blood. This anernia 
was maintained at a hemoglobin level of from 40 to 50 per cent for a period 
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of years. The hemoglobin output due to various diets was carefully evaluated 
and” was constant as shown by repeated experiments during the entire period of 
the anemia. 

With these observations as a base-line control, the regeneration of hemoglobin 
was determined under abnormal conditions of the liver, such as Eck fistula. 
Interesting dilTerences have been noted in the reactions of the anemic dog with 
Eck fistula to standard dietary regimens. The liver in the dog with Eck fistula 
was further injured by chloroform and the regeneration of hemoglobin studied 
under these conditions. 

Productiox of Osteitis Fihuosa with Overdoses of Vit.vmin D. Robert 

C. Grauer (by invitation, introduced !w Samuel R. Haythorn), Singer 

Memorial Laboratory, Pittsburgh. 

Seven groups of adult guinea-pigs weighing about 500 Gni. were given viosterol 
in graded doses. The viosterol used was specially prepared so that 1 cc. of the 
oil contained 5 mg. of the activated sterol. The animals were kept on the regular 
laboratory ration of hay, leafy greens and white bread. The guinea-pigs were 
killed and examined at approximately seven day intervals, and sections were taken 
from the long tubular bones and from the costochondral junctions of the ribs. 
These were fixed in Zenker’s fluid, decalcified and stained with phloxin and 
methylene blue (inethylthionine chloride, U. S. P.). 

No changes were noted in the guinea-pigs given doses under 10 mg. In the 
groups that received from 10 to 15 mg., bony changes were observed after the 
twenty-fifth day. There was lacunar resorption in the cortical portions of the long 
bones. These were lined by active osteoclasts. Endosteal fibrous proliferation 
with fibrous replacement of the decalcified bone was present. In the group that 
received 15 mg. of oil for thirty-six days there were areas of hemorrhage and 
resorption of the hemorrhagic areas with formation of cysts. 

The costochondral junction of the ribs revealed thinning of the cortices, spon- 
taneous fractures, fibrous ingrowths and the formation of osteoid tissue. The 
pictures presented were those of osteitis fibrosa cystica. Studies of the serum 
calcium, phosphorus and protein revealed only a slight increase over the established 
normal values. 

Ammonium Cheoride O.steoforosis on Low and High Calcium Intakes 

at Different .A.ge.s. Henry L. Jaffe, Aaron Bodansky and J. P. 

Chandler (by invitation), the Hospital for Joint Diseases, New York. 

Four litters of dogs. 3. 6. 8 and 18 months old, respectively, were used. Litter 
mates received a diet that in one case was high and in another low in 
calcium, with and without amnioniuin chloride. The diet consisted of fresh lean 
horse meat supplemented with bone meal and calcium lactate in the case of the 
dogs receiving the diet high in calcium, and with cod liver oil and tomato juice 
in all cases. The daily calcium supplement amounted to from 0.5 to 2.5 Gm. 
Once a week all dogs were fed cooked liver and kidney. The ammonium chloride, 
in 1 per cent solution, was given by stomach tube. At the end of the experiment 
as much as 1 Gm. per kilogram of body weight was given daily. 

The animals were subjected to the experiment for eleven weeks. The bones 
in the controls on the diet high in calcium were normal in every respect. The 
controls on the diet low in calcium showed thinning of the bones. 

In all age groups, the gradation of changes was found to be strikingly 
dependent on the intake of calcium. Dogs receiving a diet high in calcium plus 
ammonium chloride showed less osteoporosis than those receiving a diet low in 
calcium plus ammonium chloride or a diet low in calcium without ammonium 
chloride. In the younger age groups, the diet low in calcium plus ammonium 
chloride brought out more striking changes, including fractures and deformities, 
than the diet low in calcium without annnonium chloride. 
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Bone Lesions in Rats Produced by the Substitution of Beryllium for 
Calcium in the Diet. Sheldon A. Jacobson (introduced by H. L. Jaffe), 

the Hospital for Joint Diseases, New York. 

Experiments on the basis of the work of Branion, Guyatt and Kay were under- 
taken as follows ; All animals except those of the first group received three drops 
of cod liver oil daily. 

Young rats on the unsupplemented Steenbock diet became rachitic. A control 
group on the Steenbock diet plus cod liver oil had normal-appearing bones. On 
a calcium-free Steenbock diet, howev'er, marked osteoporosis was manifest. When, 
for the calcium of the diet, berjdlium was substituted, a lesion anatomically similar 
to marked rickets appeared. When, however, only one half of the calcium was 
replaced by beryllium, rickets at first appeared, but subsequently showed a tendency 
toward healing. There was some osteoporosis. 

A straight meat diet brought about the appearance of severe osteoporosis. The 
addition of beryllium to this regimen resulted in a rachitoid lesion being super- 
imposed on the osteoporotic condition of the bones. When both beryllium and 
calcium were administered, an initial rachitoid lesion developed, but subsequently 
resolved; the osteoporosis, however, remained. 

The Repair of Articular Cartilage and the Reaction of Normal Joints 
OF Adult Dogs to Surgically Created Defects of Articular 
Cartilage, Joint Mice and Patellar Displacement. Granville A. 
Bennett, Walter Bauer and Stephen J. Maddock, Harvard Medical 
School, Massachusetts General Hospital and Boston City Hospital. 

Reparative changes were demonstrable in all but two of seventeen surgically 
created defects of cartilage. Such repair was manifested in one of three ways ; by 
independent regeneration of original cartilage, by proliferation of connective tissue 
from the subchondral marrow spaces, or by the ingrowth of pannus from the 
marginal synovial membrane. A limited ability of cartilage to repair aseptic 
lesions made entirely within cartilage, by multiplication of original cartilage cells 
was observed in several of the defects. More active and more nearly complete 
regeneration of cartilage occurred on the weight-bearing surface of the femoral 
condyle than on the nonweight-bearing surface of the patellar groove. 

In contrast to conclusions of others it was found that neither the presence of 
surgical defects in cartilage or cartilage and subchondral bone nor the presence 
of “joint mice,” consisting of cartilage or cartilage with attached bone, was a 
cause of important associated joint changes. 

In each joint in which permanent patellar displacement occurred, there were 
marked intra-articular changes of a type similar to the changes encountered in 
human hypertrophic arthritis. Such changes became prominent within four weeks 
and progressed. 

The Anterior Lobe of the Pituitary Gland and Hyperthyroidism. 
Leo Loeb, Washington University. 

The effects of administration of extracts of the anterior lobe of the bovine 
pituitary gland to guinea-pigs are compared with the changes observed in cases 
of exophthalmic goiter in man. 

A Rapid Physiologic Test for the Corpus Luteum Hormone. G. W. 
Hart and J. A. Morrell (introduced bj' John F. Anderson). New Bruns- 
wick, N. J. 

A technic is described whereby it becomes possible to complete the physiologic 
assaj^ of any corpus luteum preparation within five days. The uterus of the 
rabbit is sensitized by the induction of ovulation as the result of a single intra- 
venous injection of urinary hebin. From twentj'- to twenty -four hours later, the 
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animal is castrated, and twenty hours later a subcutaneous injection of the extract 
to be tested is given and repeated every twelve hours until four injections have 
been given. Approximately forty-eight hours after the first injection, the rabbit 
is killed by a blow on the occiput. The uterus is removed and transferred to a 
tube containing warm oxygenated Locke’s solution. When the regular contractions 
have been fully established, 0.2 unit of extract of the posterior lobe of the pituitary 
gland in 1 cc. of physiologic solution of sodium chloride is introduced into the 
Locke solution, and any change in the rate and nature of the contractions is noted. 
An active extract containing the corpus luteum hormone causes a uterus under 
these conditions to show either no response to the extract of the posterior lobe 
of the pituitary gland or some markedly modified response. There is a certain 
parallelism between the type of response obtained and the degree of proliferation 
of the uterine mucosa. We have found that when no response to the e.xtract of 
the posterior lobe of tbe pituitary gland is obtained, this dosage is equivalent 
to two Corner rabbit units. 

Duodexai. Ulcer Following Damage to the Adrenal Glands. Charles 
McLaughlin (introduced by 1. S. Ravdin), University of Pennsylvania. 

In a series of dogs, the adrenal glands were damaged by a high frequency 
coagulating current. The major injury resulted to the cortex, but the medulla 
was affected. Tbe operation was done in two stages. In fifteen of nineteen animals 
duodenal and jejunal ulceration occurred. The ulceration was of two types ; the 
one was limited to superficial erosion, while the second was characterized by the 
heaping margins of tlie chronic ulcer of man. With the method used, gastric 
ulceration did not occur. 

Some Physiologic Effects of Acetone. M. M. Kunde, University of 
Chicago. 

Acetone in quantities of 2 cc. per kilogram causes an increase in the basal 
metabolic rate and marked hyperglycemia. Removal of one adrenal gland and 
denervation of the other prevent the hyperglycemia but do not prevent increase 
in the basal metabolic rate. 

Effects of Total Removal of the Liver in the Monkey (Macacos 
Rhesus). Stephen Maddock and Andrea Svedberg (by invitation), 
Boston City Flospital. 

The animal was prepared for removal of tHe liver by preliminary ligation 
of the portal vein and vena cava as described bj' Markowitz and Soskin. The 
results of studies on twenty-five animals are included in the report. Biochemical 
studies were made using both the Folin-Wu and the Folin method of precipita- 
tion. The animals lived for periods varying from twelve to eighteen hours. The 
results are entirely comparable with the findings previously reported for the 
dog and the rabbit. 

Sl’LE.XECTOMY IN DoGS WITH BiLIARY FiSTULA ; OVERPRODUCTION OF BiLIARY 
Pigment. F. B. Queen (by invitation), W. B. Hawkins (by invitation) and 
G. H. Whipple, University of Rochester. 

The output of biliary pigment in a healthy dog with biliary fistula is some- 
what constant, but can be modified by certain diets and fluctuates at times owing 
to unknown factors. A splenectomizcd dog with biliary fistula may run the usual 
course of a normal control with biliary fistula for some time, but after a period 
of weeks or months the splencctomized animal develops cycles of anemia and an 
c.xtraordinary excretion of biliary pigment. .After one or more cycles, the dog 
dies of anemia or of intoxication. 1 he output of biliary pigment mav increase to 
from five to seven times the normal level. The drop ift hemoglobin is entirely 
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inadequate to explain this great increase in excretion of biliar}^ pigment as due to 
destruction of hemoglobin and resultant formation of biliary pigment. The hemo- 
globin does not return to normal levels nor does the biliary pigment fall to the 
normal base line between these cycles. So far as we know, this is the only con- 
dition in which the spleen is essential to life. It indicates that the spleen and the 
bile together are essential for normal metabolism of pigment. The source of this 
great excess of biliary pigment is obscure, but the excessive pigment can scarcely 
be e.xplained as derived only from broken down hemoglobin. This has an important 
bearing on the understanding of the production of the pyrrole nucleus within the 
body and its utilization to form either hemoglobin or biliary pigment. 


The Effect of Temperature ox the Permeability of Resting and of 

Activated Cells to Water. Morton McCutcheon and Balduin 

Lucre, University of Pennsylvania. 

It has been shown that the permeability of the living cell to water, like other 
properties of the cell, varies with temperature. When an isolated cell, such as 
the spherical egg of the sea urchin (selected because it can be measured accurately), 
is exposed to hypotonic solutions, water enters the cell more rapidly at higher 
than at lower temperatures. In the case of the resting (unfertilized) egg, per- 
meability to water, defined as the rate of passage of water per unit area of surface 
per unit of pressure, has a temperature ccefficient approximating a Qio value of 2.7. 
This value is much higher than would be the case if the passage of water into 
the cell were purely a process of diffusion. It indicates that with change in 
temperature there is change in the resistance of the surface of the cell to flow of 
water. Such a change might be either reversible or irreversible (owing to injury), 
as previous experiments have shown that injury due to heat is manifested by 
increased permeability to water. To determine whether the temperature effect 
is reversible, permeability was determined first at a higher temperature, then at 
a lower ; with other cells the procedure was reversed, measurements being made 
first at the lower, then at the higher temperature. Permeability was found to be 
the same at corresponding temperatures, indicating that the effect of temperature 
is entirely reversible. At the end of each experiment, the eggs were inseminated: 
subsequently normal cleavage occurred, showing that the cells had not been injured. 
Activated (fertilized) eggs, which are more permeable to water than are unfertilized 
eggs, yielded an even higher temperature coefficient, a Qio value of about 3.5. 

NoRM.^L and Pathologic Permeability of Lymphatic Capillaries. 
Stephen S. Hudack (by invitation) and Philip D. McMaster, Rockefeller 
Institute for ^Medical Research. 

Intracutaneous injections in man are predominantly intralymphatic injections, 
as shown by the use of isotonic solutions of vital dyes. After injection, diffusible 
vital dyes pass rapidly from the minute h'lnphatics of the skin to the interstitial 
tissue. Lymphatic drainage in the normal human being is so rapid as to carry 
dye from the lower forearm to the axilla in from ten to twelve minutes and render 
the major lymphatic trunks visible along the route. 

When the dye solution is injected at the edge of the ear of the mouse, the 
lymphatics draining the spot become visible practically at once because of their 
colored content. The method has made it possible to test the permeability of the 
wall of the lymphatic capillary. The rapidity with which the dye spreads, 
secondarily from these vessels to the surrounding tissue varies directly with the 
diffusibility of the d 3 'e, other things being equal. D 3 'es that fail to pass through 
the wall of the blood capillar 3 ’' are held back also by the wall of the h'niph 
capillary. Slight causes suffice to produce great alterations in the permeabilit 3 ' 
of the Lymphatic vessels. Slight mechanical, thermal or chemical stimulation 
greath'- increases the permeabilit 3 '. 
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Correlation of Mitochondrial Alter.\tions in Renal Epithelium with 
Secretory Activity as Determined by the Extravital AIethod. 
Jean Oliver. Long Island College of Medicine. 

Two recent additions to methods of study of the kidney have made possible 
a new attack on the problem of the part played by the mitochondria of the renal 
epithelium in functional activity. These are (1) the demonstration that neutral 
red is secreted by the tubule cells (Scheminsky, F. : Arch. /. d. gcs. Physiol. 
221:641. 1929. Oliver, J.. and ShevkjL E. : J. E.vpcr. Med. 50:15. 1929). and 
(2) the observation that anatomic processes can be studied extravitally in the 
perfused organ (Oliver. J.. and Smith. P. : ibid. 53:785, 1931). 

The kidneys of a single animal, the frog, were compared with respect to 
the mitochondria. The one kidney was functioning under perfusion in such a 
manner that the secretory activity, as shown by examination of the urine, was 
low if not entirely absent, while in the other the epithelial cells i\ere actively 
secreting the dye. neutral red. in large amounts. 

It was found that the anatomic expression of these two different functional 
states is a replacement of the filamentous mitochondrial structures of the non- 
secreting epithelium by granulovascular -structures in the secreting epithelium. A 
further study of these granulovacuolar bodies by means of vital, supravital and 
extravital staining with janus green and neutral red showed that their material, 
although its fundamental reactions are those of mitochondrial substance, has 
acquired added characteristics not found in the original mitochondria. 

There have been demonstrated, tlierefore. under rigorously controlled experi- 
mental conditions, not only structural alterations in the mitochondria during 
secretory activity, but also changes of some physical or chemical nature. 

Similar relations between secretion and mitochondrial alterations were then 
demonstrated in the living frog under the physiologic conditions of its natural life. 


SULPHYDRYL — ItS EfFECTS ON CeLL ORGANIZATION AND DiFFERE.NTI.VTION 
AND THE Relations to Iseoplasia. Stanley P. Rei.mann, Lankenau 
Hospital Research. Institute, Philadelphia. 

Sulphydryl stimulates cells to divide beyond the normal rate for the species. 
This higher rate has been correlated directly by Hammett (Protoplasina 13:331. 
1931) with the higher differentiation and organization that have been found. 
Since neoplasias exhibit degrees of differentiation and organization lower than 
normal for the species, phenomena of cell division alone cannot be responsible 
for neoplasias. The division must occur in a cell that is constitutionally altered 
in its organization and differentiation factors. Whether this alteration is in the 
chromosomes or in the “working’’ nucleus or in the cell as a whole remains 
to be discovered. At all events, these experiments show that normal cells 
stimulated by the naturally occurring stimulus differentiate and organize more: 
therefore, for less to occur requires that the cells undergoing division be abnormal. 

The Origin of the Infiltrating Cells in Tr.\nsmissible Ly.mphatic 
Leukemia of Mice. J.vmes S. Potter (by invitation) and Maurice X. 
Richter. Caniegie Institution of Washington. Cold Spring Harbor and 
Columbia University. 

Fourteen transmission lines of lymphatic leukemia of mice have arisen in this 
laboratory by transfer from as many spontaneous cases. Investigations into the 
nature of the agent have led to a study of the origin of the infiltrating cells in 
several of the transmission lines. 

• Since genetic unifo'rmity of the hosts assures 100 per cent susceptibility, and 
since there are characteristic distribution of lesions and a characteristic interval 
before death after injection of a given line, it is possible to trace the injected cells 
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and their descendants in serial sections of tissues taken from animals killed at 
intervals following inoculation. 

The predominating type of cell in the infiltrations of a given line is constant 
through numerous transfers. The infiltrating cells can be traced to an origin in 
cells injected into the host. Lesions form and enlarge by infiltration of cells 
that subsequently divide by mitosis. 

During the formation of lesions there is no observable increase in the forma- 
tion of lymphocytes by the tissues of the host. 

The conclusion is reached that the infiltrating cells of a given line of inoculable 
lymphatic leukemia of mice are descendants of the cells of the original spontaneous 
case. 

The Effect of Massive Experimental Hemorrhages on the Dog’s 

“Erythrone.” E. B. Krumbhaar and A. R. Camero (by invitation), 

University of Pennsylvania. 

The effect of massive hemorrhages was studied with special reference to the 
size of the red blood cell. Two of the four test animals were bled of SO per cent 
of their blood volumes. From a third dog 60 per cent was removed on one day 
and an additional 30 per cent of the remaining blood on the next. The fourth 
dog was bled of 50 per cent on one day and of 30 per cent of the remainder on 
the next. Two intact dogs were used as controls. Direct observations included 
counts of erythrocytes and reticulocytes, estimations of hemoglobin (Sahli), 
hematocrit readings, determinations of plasma volume and direct measurement of 
the diameters of fresh red blood cells with the ocular micrometer. The total 
number of erythrocytes measured in this way was 13,200. From these direct 
observations, total cell volume, total blood volume and mean corpuscular volume 
(Wintrobe) were calculated. 

Following the loss of 50 per cent of the blood volume, there was a striking 
increase in the “scatter” of erythrocyte diameters, with many large cells and 
almost as many small ones, resulting in only a slight increase in the average 
diameter. The dogs subjected to maximum hemorrhages (approximately 80 and 
90 per cent of the blood volume, respectively) showed a definite increase in average 
diameter of cells as well as an increase in “scatter.” At the time of maximum 
posthemorrhagic change, the average diameter of the cells was found to be 
8.3 microns, with cells ranging from 6.3 to 11.3 microns. The normal average 
diameter by the method used had been found to be 7.7 microns, with cells ranging 
from 6.1 to 9.4 microns. In all of the test animals, the calculated mean corpuscular 
volume reflected somewhat more strikingly the increase in the size of the erythro- 
cyte. The maximum changes were noted between the second and the fourteenth 
day after the hemorrhages. 

There were an expected fall in the erythrocyte count and hemoglobin per- 
centage, a noteworthy reticulocyte rise, a fall in total cell volume, an increase 
in plasma volume and a more or less constant total blood volume. The blood 
picture returned to normal after eight weeks. 

Bone Marrow in Neutropenic St.ates and the Problem of Myeloid 

Stimulation. Charles A. Doan, Ohio State University. 

Experimental studies, begun in 1924 and published in 1928, established the direct 
action of the nucleinate molecule, or of the nucleotides comprising it, on bone 
marrow in effecting a striking peripheral leukocytosis. More recent studies have 
shown that daily injections of the nucleotides into the rabbit for a brief period 
(one week) produces hyperplasia of the myeloid tissues in the marrow, with a 
gradual increase in the number of granulocytes in the peripheral blood. 

The long continued (four months) daily injection of large quantities (1 Gm.) 
of sodium nucleinate produced a high level of mature granulocytes in the peripheral 
circulation throughout the experiment, and post mortem, in addition to generalized 
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hyperplasia of myeloid cells in all bone marrow, ectopic foci of developing myelo- 
cytes were found in both kidneys and spleen. The rationale for this action of 
nucleic acid is in the occurrence of “nonmotile” showers of granular leukocytes 
under physiologic and most pathologic conditions, with the possibility of ' the 
nuclear products thus liberated acting as the normal replacement stimulus in 
the mechanism of cellular hemostasis. 

The results of examination of the blood in two clinical cases of malignant 
neutropenia in which nucleotide therapy was used will be presented to illustrate 
the response of the human myeloid mechanism; in the first instance, from a 
marrow in which foci of myelocytes were still present, even though there were 
no neutrophilic leukocytes in circulation ; in the second, from a marrow hypoplastic 
or essentially aplastic for myelocytes, but in which their regeneration was stimu- 
lated and the subsequent myelocytic maturation followed through careful cytologic 
studies of the cells appearing in the blood during recovery. 

A hypothesis suggesting a factor common to all three procedures — irradiation, 
blood transfusion and the injection of nucleotide — now advocated in meeting the 
therapeutic problem of the Schultz syndrome may explain the mechanism by 
which some clinical recoveries have followed each method of treatment, and may 
suggest when each in indicated. 

Sulphide Anemia: Nonspecific Action of Anti-Anemic Substances. 

O. M. Gruhzit, Research Laboratories, Parke, Davis & Company. 

The feeding of synthetic monosulphide and disulphide compounds of the general 
formula R-SH or R'-S-S-R to dogs produces in them a severe hemolytic anemia. 
The anemia is similar to that induced by the feeding of onions and the phenyl- 
hydrazine type of compounds. The degree of anemia induced by the sulphides 
is directly related to the quantity administered. Prolonged feeding may lead to 
the development of a slight tolerance for the drug, which is readily overcome by 
an increase in the dosage. Withdrawal of sulphide compounds is followed by 
recovery to an apparently normal hematic condition. In some animals maintained 
for over a year on normal propyl disulphide there apparently developed a certain 
degree of aplasia of the red cell degenerating centers, as the normal level of the 
blood was not attained inside of several months after withdrawal of the disulphide. 
A probable aplasia was also noted in one case of human polycythemia vera in which 
the drug was administered for 109 days until the red cell count was reduced from 
10,000,000 to 4,700,000 red cells and hemoglobin from 137 to 100 (Sahli). The 
patient has not had the drug now for 68 days, and the red cell count and hemo- 
globin have remained stationary at 4,700,000 and 90 (Sahli). 

The ease with which anemia could be induced and maintained bj' administra- 
tion of sulphide suggested a use of this type of anemia in the study of anti- 

anemic substances. On the whole, the early evidence tended to show that 

substances active against Addison’s anemia, such as ventriculin and liver e.xtract, 
were also active against sulphide anemia. Further studies brought out that this 
action was nonspecific. Feeding of nonspecific substances, such as iron, ash of 
liver, lean meat, autoclaved ventriculin or liver extract, at times overcome the 
sulphide anemia and at other times did not. Injections of crude insulin, with or 
without liver extract, ameliorated the sulphide anemia. Intravenous and intra- 
muscular administration of potent liver extracts as well as harmless brilliant vital 
red dye was followed by depression of the hematopoietic system. 

Certain Quantitative Aspects of the Clotting of Thrombi.v. E. D. 

Warner (by invitation) and H. P. Smith, University of Iowa. 

The clotting time of thrombin has been used especially as a measure of the 
concentration of thrombin. To measure thrombin in this way one must be 
certain that other variables have been eliminated. We have been studying a 
number of the variables and have been trj-ing. as far as possible, to gain a quanti- 
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tative concept of the importance of each. Such studies should form a sound 
basis for further work on clotting. 

The present work shows that the clotting time varies markedl}^ with the 
amount of fibrinogen, as well as with the amount of thrombin. 

When we plot clotting time, as ordinate, against the concentration of fibrinogen 
as abscissa, we obtain a U-shaped curve, with the minimum clotting time occur- 
ring when the fibrinogen concentration is optimal. With smaller or with larger 
amounts of fibrinogen, clotting is delayed. Tbe optical fibrinogen concentration 
varies somewhat with the amount of thrombin present. To use clotting time 
as a measure of thrombin concentration, the amount of fibrinogen in the clotting 
mixture should be controlled. 

Two-Color Lantern Slides by Photomicrography. John C. Bugher (by 
invitation) and C. V. Weller, Universitj" of klichigan. 

A method has been developed in our laboratory for the production of photo- 
micrographs and particularly lantern slides in red and blue without the use of 
color plates, which have never been fulh’ satisfactory, because of their lack of 
transparency. By this method, which has been devised by Dr. Bugher, highly 
transparent lantern slides can be produced in two colors that reproduce satis- 
factorily the color values of ordinarj' hemalum and eosin stains. 

The Effect of Fasting of the Host on Cestodes. David L. Belding, 
Boston University. 

During its spawning migration in American waters, the adult Atlantic salmon 
ceases feeding from four to six months. During this period of fasting, certain 
physiologic changes take place in the salmon, chiefly in the reproductive organs, 
muscles and digestive tract. At the beginning of the fast, the incidence of tape- 
worm infection was 40 per cent. After marked atrophy had occurred in the 
digestive tract, the incidence fell to 9 per cent. During the period of fasting, 
the salmon had succeeded in ridding themselves of the cestodes, apparently a 
unique record in the annals of parasitology. (Slides were shown.) 

The Porphyrin Pigments of Bacteria. Calvin B. Coulter, Columbia 
University. 

Various procedures of extraction have been carried out in the effort to obtain 
cytochrome or its derivatives from bacteria. Brewer’s j'east, Bacillus phos- 
phorescens and Coryne bacterium diphtheriae have been used. Extraction of 
yeast and B. phosphorescens with alkali yields a hemochromogen similar to the 
“cytochrome C” of Keilin. Alkaline extracts of C. diphtheriae differ slightly 
from this with respect to the position of the main absorption bands. From these 
extracts as well as from the whole bacteria there have been obtained, by extraction 
with acetic acid-ether, alpha-hematin and a hemochromogen apparently identical 
with a porphj^rin compound that is found in toxic filtrates of cultures of C. 
diphtheriae. 

This compound has a characteristic absorption spectrum of two bands in the 
green. It is very labile and breaks down to yield coproporphyrin and the copper 
compound of coproporphyrin, and may represent a form in which copper is con- 
tained within the cell. The amount of this compound has been found to be 
proportional to the amount of toxin. 

Question ; Is it then possible to determine the amount of toxin with the 
spectroscope? 

Answer : One can estimate the amount of toxin in a culture, even without 
filtration, by proper spectroscopic examination. With the spectrophotometer we 
have been able to titrate the toxin. The results are reliable, but do not give as 
high precision as the titration by inoculation of animals. 
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Specificity of Streptococci Isolated, in STrDiE.s of Influenza. Edward 
C. Rosenow, Mayo Foundation. 

The results of experiments in a restudy of the etiology of influenza will be 
reported. Evidence of specificity of the streptococcus and other bacteria isolated, 
aside from the usual cultural reactions, was obtained by inoculating animals in 
various ways with living cultures and the corresponding filtrates and dead bacteria, 
and with suspensions and filtrates of nasopharyngeal washings and sputum. The 
cataphoretic velocities of the streptococcus and other bacteria were also deter- 
mined, which served as a reliable check in establishing whether cultures were 
influenzal or not. 

The more important S 3 'mptoms and lesions of influenza, such as prostration, 
leukopenia, pharyngitis, bronchitis, emphj'sema and hemorrhagic edema of the 
lungs, massive hemorrhagic, coalescing bronchopneumonia and empyema, have been 
reproduced in suitable animals. 

The Occurrence of Bacteroides in the Feces. Arnold H. Eggerth and 
Bernard Gagnon (by invitation). Long Island College of Medicine. 

From 50 to 99 per cent of the organisms grown from normal feces were 
nonspore-bearing anaerobic bacilli of the genus Bacteroides. The following 
species, all but two of which are new, have been isolated and studied : 


I. Gram-Negative Bacteroides 

A. No gas from peptone 

B. Acid in arabinose and salicin 

C. Acid in mannitol B. gulosus 

CC. No acid in mannitol 
D. Acid in rhamnose 

1. Not encapsulated B. thetaiotaomicron (Distaso) 

2. Encapsulated B. variabilis (Distaso) 

DD. No acid in rhamnose B. uniformis 

BB. Acid in arabinose: no acid in salicin 

C. Gelatin liquefied B. vulgatus 

CC. Gelatine not liquefied B. incommunis 

BBB. Acid in salicin; no acid in arabinose 

C. Acid in xylose B. distasonis 

CC. No acid in xjdose B. uncatus 

BBBB. No acid in arabinose or salicin 

C. Acid in sorbitol B. tumidus 

CC. No acid in sorbitol 

D. Acid in rhamnose 

1. Acid in lactose B. ovatus 

2. No acid in lactose B. vescus 

DD. No acid in rhamnose 

1. Acid in xjdose B. convexus 

2. No acid in xjdose B. exiguus 


AA. Gas from peptone 
B. Acid in lactose 

1. Acid in arabinose B. inaequalis 

2. No acid in arabinose B. insolitus 

BB. No acid in lactose: acid in dextrose B. varius 

BBB. No acid in dextrose 

1. Milk coagulated B. coagulans 

2. lifilk not coagulated B. siccus 


II. Gram-Positive Bacteroides 

(Work on this group is incomplete and will be reported at a later time.) 
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Types of Response in Laboratory Animals to Human Strains of Asper- 
gillus. George H. Robinson and Samuel R. Haythorn, Pittsburgh. 

Cultures of Aspergillus fumigatus recovered from two infected patients were 
injected into laboratory animals and the lesions studied. Subcutaneous injection 
produced abscesses, which later formed pseudotubercles with typical Langhans' 
giant cells. Intraperitoneal inoculation led to the formation of pseudotubercles, 
which in some instances broke down and contained central masses that closely 
resembled actinomycosis. Intratracheal inoculations produced chronic bronchiolitis, 
pseudotuberculosis and diffuse interstitial pneumonia with lymphoid hyperplasia 
and formation of germ centers. 

Pseudotuberculosis due to aspergilli is well known and is so suggestive of 
tuberculosis as to make differential diagnosis difficult. The lesions resembling 
actinomycosis are less well known, but are so similar that special staining is 
necessary for differentiation. 


Some General Considerations and a New Classification of Virus Dis- 
eases. Earl B. McKinley, George Washington University. 

The virus diseases affect man, animals, insects, fowls, plants and fishes, and 
are characterized by attributes that set them apart from other diseases such as 
those that are caused by bacteria and animal parasites. Pathologic, epidemiologic 
and immunologic differences lend strong support to the belief that filtrable or 
ultramicroscopic viruses are distinct from bacterial forms, either filtrable or non- 
filtrable. It is unfortunate that the confusion in regard to filtrable forms of 
bacteria and true filtrable viruses has been so widely disseminated. While the 
precise nature of viruses and their relation, if any, to other disease-producing 
agents are not known, the ultimate solution of the many problems will be best 
served by the most cautious and conservative interpretation of experimental data. 
Any classification of the viruses and the diseases that they cause should be based 
on a careful adherence to what is actually established concerning them. When 
the subject is systematized, one’s comprehension of it becomes more orderly, and 
when one can separate the material and examine parts of it in an objective manner, 
one's opinion becomes better crystallized. A new classification of virus diseases 
is presented, based on the presence or absence of inclusion bodies, on trans- 
missibility and on filtrability of the causative agent. It is expected that as new 
knowledge accumulates certain changes will of necessity be made, but, in its present 
form, the classification represents progress and improvement over former attempts 
to classify a group of agents and diseases in a field involving much debatable 
terrain. 


A Recently Described Virus Disease, of Parrots and Parrakeets Dif- 
fering FROM Psittacosis. T. M. Rivers and F. F. Schwentker (by 
invitation), Rockefeller Institute for Medical Research. 

The widespread outbreak of psittacosis in 1929 and 1930 incited experimental 
work which quickly resulted in the discovery that the disease is caused by an 
agent capable of traversing bacteria-tight filters. Thus for the first time a 
filtrable virus indigenous to parrots was found. Since Amazon parrots were 
believed to be the chief source of the infection, workers in Brazil sought for 
evidence of psittacosis in their country. Pacheco, Bier and Mejmr encountered 
a disease in parrots that subsequently was shown to be induced b}*^ a filtrable agent. 
According to their reports, the etiologic agent passes Berkefeld N candles, is not 
cultivable on ordinary mediums, produces areas of necrosis in the liver and spleen 
in which are found acidophilic nuclear inclusions similar to those seen in herpes 
febrilis and virus III infections, and is not pathogenic for pigeons, chickens, mice, 
guinea-pigs or monkeys. Moreover, these workers stated that the clinical picture 
observed in infected birds is similar to that of avian psittacosis, and they believe 
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that the strict adaptation of the virus to the Psittacidae accounts for the absence 
of human psittacosis in Brazil. 

Dr. Pacheco sent us some of his virus in order that its activities might be 
compared with those of a virus known to have caused psittacosis in human beings. 
This comparison has been made, and we can confirm the results of the experi- 
mental work reported by the Brazilian investigators. We do not agree, however, 
with the conclusion that the strict adaptation of the virus to parrots and parrakeets 
accounts for the absence of human psittacosis in Brazil. On the contrary, our 
experiments with the virus indicate that another filtrable virus producing disease 
of parrots has been discovered. Its difference from psittacosis is manifested by 
the fact that the causal agent is nonpathogenic for mammals and produces lesions 
in avian livers and spleens in which numerous acidophilic nuclear inclusions are 
found, instead of the “minute bodies” first described by Levinthal as characteristic 
of psittacosis. 


Vaccination Against Yelcow Fever with Virus Fixed for Mice and 
Immune Serum, W. A. Sawyer, S. F. Kitchen (by invitation) and Wray 
Lloyd (by invitation). Yellow Fever Laboratory, Rockefeller Foundation. 

After preliminary experiments in monkeys, fifteen persons were actively 
immunized b}' a single injection of a dried mixture of the living virus of yellow 
fever, fixed for mice, and human immune serum, with separate injections of enough 
additional serum to make up the amount required for protection. One person 
was similarly immunized by injecting immune serum and dried virus separately. 
By titration of the serums of several of the vaccinated persons in mice, it was 
shown that the immunity rose in a few weeks to a height comparable to that 
reached after an attack of yellow fever, and remained there throughout a period 
of observation lasting six months. Yellow fever virus could not be recovered 
from the blood of vaccinated persons or monkeys, except when they had received 
less than the specified amount of immune serum. Neutralization of the virus by 
immune serum took place very slowly in vitro at room temperature, and could 
not have been an appreciable factor in the vaccination. It appeared that the 
immunizing reaction after the vaccination was a part of an infectious process which 
also caused leukopenia. 

The Cellular Reaction in Experimental Tuberculosis of the Cornea. 
Esmond R. Long and Sion W. Holley (by invitation). University of 
Chicago. 

Results previously obtained (Long, Vorwald and Holley: Am. J. Path. 7:555. 
1931) indicated that the initial response of the center of the cornea to infec- 
tion with tubercle bacilli of human type was almost confined to polymorpho- 
nuclear leukocytes, which phagocytosed the bacilli and concentrated them in 
localized lesions. The subsequent development of these lesions varied in different 
animals, being rapid in the guinea-pig, less rapid in the rabbit and slow in the 
cat. The leukocytes in the lesions were gradually engulfed and replaced by large 
mononuclear cells. At the same time, vascularization of the lesion was evident. 
The fact that large mononuclear phagocytic cells became prominent at the site of 
infection only after vascularization of the cornea seemed to rule out a local origin 
for these cells, and indicated that they reached the lesion either through the blood 
stream or in the walls of the new vessels. It might therefore be expected that 
an infection of the corneal margin in close proximity to existing blood vessels 
would attract large mononuclear cells much earlier than an infection more remote. 
This proved to be the case in an experiment in which, in the same rabbit, two 
small doses of tubercle bacilli were placed, one in the cornea close to the limbus, 
and one in the center of the organ. After one day the reaction was almost 
exclusively polj'morphonuclear in both locations : at one and two weeks, when 
vascularization had not yet reached the center, it was mononuclear at the margin 
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and polymorphonuclear at the center ; at six weeks, when the center was vascular- 
ized, the reaction was mononuclear in both places. A double origin for the mono- 
nuclear cells taking part in the reaction was indicated by the fact that monocytes 
and lymphocytes were present in increased numher in the vascular lumina, and 
similar cells were at the same time observed as a thick mantle around the newly 
developing vessels. The majority of the cells in this mantle appeared to come 
from the lumen of the vessel, as indicated by migratory figures. But mitotic 
figures in tiie adventitia indicated an origin from this source also. Various transi- 
tional stages were seen in the cells beyond this mantle, including the final stage, 
the epithelioid cell. 

Local Sensitization’ of the Skin (Arthus’ Phenomenon) Produced in 
Normal Rabbits and Guinea-Pigs by the Protein of Tuberculin. 
Florence B. Seibert, University of Chicago. 

Contrary to many previous reports, it has Iieen possible to sensitize the normal 
guinea-pig and the normal rabbit to the protein of tuberculin so that the animal 
reacts to an intracutaneous injection of tlie protein exactly as a tuberculous 
animal or one that has received an injection of dead bacilli reacts. An inflam- 
matory reaction with edema, induration, leukocytic infiltration and necrosis results 
in both cases. 

This sensitization was brought out with less difficulty than that to crystalline 
egg albumin. It followed treatment with highly purified tuberculin protein, 
practically free from reducing substances as well as treatment with the less pure 
fractions. 

When a guinea-pig that had been rendered cutaneously sensitive to the tuber- 
culin protein was given a testicular injection of the homologous antigen, the 
reaction was similar to the testicular reaction of the tuberculous animal to tuber- 
culin, except that it was possibly less intense. 

The relative merits of different methods of preparing and purifying the protein 
in such a waj’ as to preserve its antigenic capacity were studied. When purified- 
merely by ultrafiltration or precipitated by means of ammonium sulphate or 
trichlcro-acetic acid, the protein has excellent antigenic properties for producing 
cutaneous hypersensitiveness. When heated, as in the preparation of old tuberculin, 
the protein loses much of its antigenic properties. 

The Direct Observation in Vitro of Phagocytosis by Macrophages and 
Polymorphonuclear Leukocytes. Emily B. H. Mudd (by invitation) 
and Stuart Mudd, University of Pennsylvania. 

Studies conducted for a number of years by Lucke, McCutcheon, Strumia and 
ourselves have shown that immune serums promote phagocytosis in proportion 
as the}' produce certain definite changes in the cohesiveness, wetting properties 
and iso-electric points of the particles to be phagocytosed. These changes are 
such as to indicate that the antibodies are modified serum globulins that com- 
bine specificalh' with and form deposits on the surfaces of the antigen, and that 
the effect of antibodies in promoting phagocytosis is essentially due to their thus 
forming surfaces on which leukocytes can spread. 

The latter conclusion has been corroborated in the present experiments by 
direct observation and photography of phagocj'tosis in vitro b}' both macrophages 
and polymorphonuclear leukocytes. Phagocytosis by mammalian white blood cells 
is essentially a process of spreading; the leukocyte surface spreads on the surface 
of the particle ingested under the action of interfacial tension. 

This process of spreading under surface forces is, however, modified by the 
resistance to deformation of the protoplasm of the phagocytosing cell. The 
'macrophages are, at least under the conditions of our experiments, more resistant 
to deformation than the polymorphonuclear leukocytes, and the picture of phagoc)’- 
tosis by the two types of cells differs correspondingly. 
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Further Studies on the Mechanism of Fixation by the Inflammatory 
Reaction. Valy Menkin (introduced by S. Burt Wolbach), Harvard 
Medical School. 

I have recently shown that various foreign substances or bacteria injected 
into an area of inflammation are fixed in situ and fail to drain readily into the 
tributary lymphatic vessels, while their intravenous injection results in rapid 
accumulation in the inflamed area. This accumulation is partly the result of the 
increased permeability of the capillaries, but is also the result of the inability 
of these substances to escape from the site of inflammation. The retention or 
fixation of these substances at the site of inflammation has been shown to be due 
to mechanical obstruction in the form of thrombosed lymphatic vessels and a 
fibrinous network in tissues distended with edema. In addition to these histologic 
findings, a second line of evidence to support the hypothesis that mechanical 
obstruction is the explanation of fixation has been presented by the failure of 
either dye or bacteria to penetrate the inflamed area when injected at its periphery. 

Present studies are concerned with a third group of experiments corroborating 
further this hypothesis. On the basis of the in vitro observation of Foulger and 
Mills that urea in high concentrations delays or inhibits clotting of blood by 
“peptizing” fibrin, I have studied the effects of concentrated urea solutions on the 
fixation of foreign materials at the site of inflammation with the following results : 

1. When injected simultaneously with the inflammator}' irritant (aleuronat), 
urea (SO per cent or, in some cases, 30 per cent) inhibits either wholly or in part 
the fixation of graphite and of iron in the inflamed peritoneal cavity, allowing 
free or partial dissemination of these foreign substances to the retrosternal lymph 
nodes. When the injection of urea follows the onset of inflammation produced 
by aleuronat in the peritoneal cavity, inhibition of fixation of graphite also occurs. 
The intensity of this inhibition seems to vary in inverse relation to the length 
of time elapsing between the injection of aleuronat and that of urea. 

2. These results have been correlated with histologic findings, inhibition of 
fixation being associated with the absence of thrombosis in lymphatic vessels. 
Likewise in some of the experiments in which the addition of concentrated urea 
to the inflammatory irritant produced only partial fixation of graphite particles, 
histologic studies revealed small thrombi occluding in part the lumina of the retro- 
sternal lymphatic vessels. 

3. When injected into a normal peritoneal cavity, concentrated urea by itself 
sets up an inflammatory reaction. However, fixation of graphite does not occur. 
That concentrated urea (20 to 50 per cent) alone causes increased permeability 
of capillaries is shown by the accumulation of trypan blue from the blood stream 
in cutaneous areas almost immediately after these areas are subjected to injection 
of urea. Histologic sections of skin some hours after injection of urea reveal the 
usual leukocytic reaction accompanied by considerable extravasation of red cells. 

4. Penetration of trypan blue when injected into an area of skin at its periphery 
takes place when the area has previously been subjected either to injection of 
urea followed by a suspension of cultures of Staphylococcus aureus, or to injection 
of urea alone. 

5. Studies in vitro show that when inflammatory exudate is added to 50 per 
cent urea solution, clotting of the exudate is prevented. Addition of concentrated 
urea solution to coagulated e.xudate dissolves the coagulum either completely or 
partially. This solvent action is facilitated if the urea is added very scon after 
clotting occurs. 

These experiments demonstrating the inhibitory effect of concentrated urea on 
fixation of foreign substances at the site of inflammation, correlated with the 
histologic findings and with the fact that concentrated urea has been shown to 
possess a solvent action on fibrin, furnish the third line of evidence as to the role 
of thrombosis of lymphatic vessels and of deposits of fibrin in explaining fixation 
at the site of inflammation. 
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Local Formation of Antibodies by the Nasal Mucosa. T. E. Walsh (by 
invitation), F. L. Sullivan (by invitation) and Paul R. Cannon, University 
of Chicago. 

Previous work by us has shown that injection of antigen into an area of skin 
in \yhich macrophages have been mobilized ma 3 ’^ lead to local formation of anti- 
bodies. Similar experiments have been performed on the nasal mucous membranes 
of rabbits, with similar results. Daily instillations or insufflations of a formal- 
dehydized vaccine of Bacterium paratyphosum B at daily intervals for at least 
ten days have led to local formation of specific agglutinins. These have been 
demonstrated by the simultaneous titration of gbxerol-salt solution extracts of 
these tissues, liver, spleen, blood serum and kidnej-^ against a suspension of living 
cultures of B. paraA'phosum B. Instillations for less than this period have given 
inconclusive or negative results. Extracts of the nasal mucosa of normal rabbits 
contained no agglutinins for B. paratyphosum B at a dilution of 1 : 120 or above. 
Extracts of nasal mucosa of rabbits immunized subcutaneously showed no agglu- 
tinins at a dilution of 1 : 120, although the titers of spleen, liver and blood serum 
ranged from 120 to 1,920. The irritation of the nasal mucosa of subcutaneously 
immunized rabbits bj’ instillations of 1 part of solution of formaldehjffle, U. S. P., 
to 300 parts of physiologic solution of sodium chloride (“normal saline”) did not 
lead to a mobilization or concentration of agglutinins in the nasal mucosa. 

We conclude, therefore, that specific agglutinins may be formed locally by 
adequately repeated application locally of the appropriate antigen. 

The Protective Action of Antibody in Immunized Animals Deprived of 
Leukocytes.' Arnold R. Rich and Clara M. McKee (by invitation), 
Johns Hopkins University. 

Immunized animals were treated with benzene to remove their leukocytes, and 
were then inoculated intracutaneously with virulent pneumococci. In the immune, 
leukocyte-free body, the presence of antibody influences profoundly the character 
of the growth of the bacteria and the course of the infection. The bacteria as 
the 3 ' proliferate adhere to themselves and to the tissues and are thus held fixed at 
the site of inoculation for hours after controls have died with septicemia. This 
fixation occurs and can be maintained for forty-eight hours or more in the complete 
absence of local inflammatory exudate of any sort. It is, therefore, the antibody 
content of the body fluids, not inflammation, that is responsible for tbe prevention 
of immediate spread of pneumococci in the immune bod 3 L However, in the absence 
of leukocytes the local growth of the immobilized bacteria proceeds uninterruptedly, 
and the animals eventual^ succumb even when their plasma is potent in passively 
protecting nonimmune, normal animals. The humoral antibod 3 % therefore, performs 
the important protective function of preventing the immediate spread of the bacteria 
throughout the body, but acquired immunit 3 ' creates no condition of the fluids or 
of the fixed tissues that can prevent the progressive growth of the bacteria in 
the absence of the leukocytes. 


Influence of Concentration of Some Organic Solvents on Precipitation 
and Denaturization of Serum Proteins and Antibodies. AI. H. 
Merrill (b3" invitation) and M. S. Fleisher, St. Louis UniversitiL 

Serum proteins can be completely precipitated at room temperature (22 C.) 
b 3 ' concentrations of alcohol or of acetone above 90 per cent. Such precipitates 
are completely soluble in isotonic salt solution or in distilled water. Various 
factors, such as hydrogen ion concentration, time and presence of electrolytes, must 
be considered. 

Immune serums thus precipitated by alcohol or by acetone can be dried by 
further extraction with ether without loss in solubilit 3 ’ or in activitx . 
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Basic Principles of Pathologic Reaction in the Brain. Wilder Pen- 
field (introduced by I. S. Ravdin), McGill University, Montreal. 

The work of many investigators has served to simplify certain aspects of neuro- 
patho]og 3 ^ Neuroglia and microglia are delicate indicators of the functional 
condition of the brain. The chief pathologic forms of these cells are outlined in 
the hope that pathologists may utilize more widelj'^ the basic principles underlying 
these changes as a guide to an understanding of the condition of the brain even 
when the primary pathologic process may be situated elsewhere. 

These principles may be used as a guide without allowing recent confusing 
contributions to cloud the picture until time has been allowed for substantiation 
or disproof. 

The Isolation of the Organism of Bartonella Muris Anemia. D.avid 
Perla and J. Marmorston-Gottesman (introduced by David Marine), 
Montefiore Hospital. 

An organism has been isolated from the blood of splenectomized anemic albino 
rats which we believe to be the etiologic agent of Bartonella muris anemia. The 
organism is obtained in pure culture on Noguchi’s leptospira medium at room 
temperature after an incubation period of twelve days. It is gram-negative, 
activeli’' motile on solid and semisolid mediums and measures from 0.4 to 3.2 
microns in length and from 0.2 to 0.4 micron in width. In the initial culture it 
grows verj’- slowl 3 \ After repeated subcultures and passages through animals it 
grows on the usual enriched culture mediums without blood within forty-eight 
hours. Neither acid nor gas is formed on twelve of the ordinary sugars. On solid 
mediums, it forms glistening pinpoint colonies that soon coalesce and form a 
tenacious growth over the surface. Blood cells in culture mediums are not 
hemolyzed. Cultures on solid mediums have a characteristic sweet pineapple odor. 

The organism is nonpathogenic for adult rats of carrier stock, adult rabbits 
and adult guinea-pigs. A severe anemia was produced in fourteen 3 week old 
rats, three 3 week old guinea-pigs and three 3 week old rabbits by intraperitoneal 
injections of 0.5 cc. of the culture from leptospira medium. The organism was 
reisolated during the course of the anemia from the blood, liver and spleen. 
Occasionally bartonella bodies were found in the red cells. The blood of these 
animals was infectious for animals of the same age. After repeated passages 
through animals, the organism showed enhanced virulence and a moderate anemia 
was produced in Wistar splenectomized adult rats of noncarrier stock. There is a 
striking similarity of Bartonella muris to Bartonella bacilliformis of Oroya fever 
cultural^" as well as morphological^, and the identit 3 ' of the two organisms is 
suggested. 

A Tumor-Like Condition in Rabbits Induced bv a Filtrable Agent. 
Richard E. Shope (introduced b 3 ’^ Carl Tenbroeck), Rockefeller Institute 
for Medical Research, Princeton, N. J. 

From subcutaneous tumors of a wild cottontail rabbit has been secured an 
agent that, when injected subcutaneously or intratesticularly into the domestic or 
the wild rabbit, produces at the site of inoculation a large, firm, tumor-like mass 
composed of rapidB' growing connective tissue cells. This mass reaches its 
maximum size in from ten to twent 3 '^ da 3 's in the domestic rabbit and then slowN 
regresses. It persists much longer in the wild rabbit. No metastases have been 
detected. The disease is never fatal, and there are no systemic symptoms. It is 
transmissible in series. One infection renders a rabbit immune, and serum from 
such an immune animal neutralizes the etiologic agent. The agent passes Berkefeld 
V and N filters and resists glycerination at the temperature of the refrigerator 
for at least eighty-six da 3 ’s. It is not demonstrable in the blood stream. Intra- 
venous and intraperitoneal injection of the agent into rabbits is without effect. 
White rats and mice, guinea-pigs and chickens are not susceptible to infection 
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with It. Sections of the skin overlying the tumors in the original animal showed 
esions of the epidermis strikingly like those of Molluscum contagiosum. Similar 
lesions have not been observed in inoculated animals. This tumor-like disease 
bears a peculiar relationship to infectious myxoma. Although the clinical and 
pathologic pictures are very different, and although serum from a rabbit in which 
the tumor has regressed fails to neutralize the virus of infectious myxoma, a 
rabbit convalescent from the tumor-like disease is resistant to infection with the 
virus of infectious myxoma. 


The Circulation of the Liver in Relation to Restoration Following 
Partial Removal. Frank C. A^ann, A'layo Foundation. 

One of the most outstanding characteristics of the liver is its ability to 
undergo restoration after injury or partial removal. A physiologic need for hepatic 
tissue has usuallj'' been the factor to which is ascribed the quick and complete 
restoration of the liver after partial removal. The results of various investigations 
b}^ my associates and myself indicate that the major iactor causing restoration of 
the liver after partial removal is the portal circulation. This statement is based 
on the following facts: (1) restoration in the rat is decreased following partial 
occlusion of the portal vein ; (2) restoration usually does not occur in a dog with 
Eck fistula ; (3) restoration usually does not occur in the chicken, in which species 
there is a natural anastomosis between the portal and the systemic venous sj'stem ; 
however, if the flow of blood through the liver of the chicken is increased bj^ 
occlusion of the postcava, restoration occurs to a marked degree; (4) restoration 
does not occur in a dog in which a stoma between the vena cava and the portal 
vein is made without ligation of either vessel. 

These results indicate that restoration of the liver after partial removal is 
owing to the need of restoring the portal pathways. The relationship of these 
observations to pathologic conditions of the liver is considered. 


The A'Iegaloblast as a Normal Stage in the Development of the 
Erythrocyte. Raphael Isaac.s, .Simpson Alemorial Institute for Aledical 
Research, Ann Arbor, Mich. 

Many hematologists, including Naegeli and Pine}", following Ehrlich, consider 
the niegaloblast as entirely separate from the precursors of the normal red blood 
cell, absent from normal adult bone marrow, present in the fetus, and reappearing 
in pernicious anemia. Recent studies of films made from serum suspensions of 
bone marrow showed that the megaloblast (with reticular chromatin pattern) was 
present in the sternal bone marrow of more than fifty consecutive patients siifter- 
ing from many different diseases. In a specimen of normal marrow, the luiiiiber 
was 38,700 per cubic millimeter. In pernicious anemia there is a marked diminu- 
tion in number as long as adequate liver or ventriculin therapy is given, but 
the number increases during the relapse. With the use of this therapy, there 
is first an increase in the number of megaloblasts in the peripheral circulation 
followed by an increase in the number of normoblasts, then in that of the reticulo- 
cytes and "finally in that of the adult erythrocytes. In films made from serum 
suspensions of bone marrow, all types of transitional stages between the megalo- 
blastic and the normoblastic cell can be demonstrated. 


Experimental Massive Atelectasis by Bronchial Stenosis and Its Effect 
ON Pulmonary Tuberculosis in Dogs. Arthur J. Vorw.ild and 
WiLLiAJi E. Adams (introduced by Esmond R. Long), Lmversity of Chicago. 

Since one of us (Adams) in 1930 produced massive atelectasis of lung tissue 
by bronchial stenosis in dogs, this form of treatment was undertaken m cases of 
pulmonary tuberculosis produced experimentally m dogs. 

Massive atelectasis of two or more lobes was produced from two to six weeks 
subsequent to infection, by cauterizing the mucosa of the corresponding bronchi 
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with silver nitrate. Most of the animals died or were put to death by the end 
of four months. The period of infection and the degree of stenosis and sub- 
sequent atelectasis of the lung determined the amount of tuberculous tissue that 
developed. In those lobes in which incomplete stenosis of the bronchial lumen 
without collapse resulted, there was less tuberculous involvement than in other 
inflated lobes. In a few animals atelectasis was not attained, either because the 
animal died before the lime required for complete stenosis of the bronchus, or 
because of physiologic anastomosis between the lobe in which the stem bronchus 
was stenosed and the normally inflated lobes. In the majority of animals, how- 
ever, the desired massive atelectasis was obtained. The lobes so collapsed revealed 
either total absence or decided decrease both in the number of stainable tubercle 
bacilli and in the tissue reaction to them, whereas the control inflated lobes, in 
the same animal, contained many tubercles varying in diameter from 1 mm. to 
1 cm. In manj' cases, the inflated lobes contained tubercles with massive caseation 
and fairly extensive cavitation. Tubercle bacilli in these inflated lobes were demon- 
strable in countless numbers, particularly in those animals in which the reaction 
had resulted in caseation and cavitation. 

In pneral, the macroscopic and microscopic observations at autopsy indicate 
that this method of bronchial stenosis accompanied by permanent massive atelectasis 
is of unmistakable value in the treatment of experimental pulmonary tuberculosis, 
when the tuberculous process is concentrated in one or two lobes. 
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Regular Monthly Meeting, May 9, 1932 
R. H. Jaffe, President, in the Chair 

Three Different Types of Tumors Arising from the Infundibular 
Rests of the Craniopharyngeal Duct. H. A. McKinley and Arthur 
Weil. 

At the anterior surface of the infundibulum, islands of squamous epithelium 
are found, an upper and a lower group, which are separated by the pars tuberalis. 
The latter has been described by Tilney in animals and by Atwell in human 
embryos as a sheathlike layer of glandular epithelium. Both types are considered 
rests of the craniopharjmgeal duct. Tumors arising from these groups of cells 
are adamantinomas, simple squamous epithelial papillary cysts (Duffy) and more 
complicated teratomas. 

Alost tumors of the first group seem to be malignant in that they infiltrate 
the surrounding brain tissue. Most of the squamous epithelial papillary cysts are 
benign and indent the floor of the third ventricle. An example of each type is 
described ; 

1. An adamantinoma in a boy, aged 8 years and 10 months, produced the first 
si’mptoms of impairment of A'ision seven j'ears before death. The tumor had the 
typical arborization of epithelial cells with an outer layer of ameloblast-like cells 
and an inner stellate reticulum. It was embedded in a loose stroma of argyrophil 
connective tissue. Breaking through the floor of the third ventricle, it invaded the 
walls of this structure and occluded the foramina of !Monro. A marked hydro- 
cephalus of the lateral ventricles resulted. 

2. A squamous, epithelial papillarj" cyst in a man 32 years old began with 
impaired vision six months before examination (operated on by Dr. L. Davis). 
It was cystic and was separated by the thickened pia-arachnoid from the floor 
of the third ventricle. It consisted of layers of squamous epithelium bordered by 
cuboidal cells at the outer surface that formed islands of degenerated cells, which 
were replaced by collagenous connective tissue. Around these islands were 
palisades of more cjdindric cells. No stroma was present. 
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o. The third tumor was a benign suprasellar growth, which consisted of 
squamous epithelium and glandular tubules. At the free surface, vacuolated 
glandular epithelium was found. A loose stroma surrounded the cellular masses. 
Within the tumor were foci of capillaries and fibroblasts, surrounded by one layer 
of cuboidal epithelium. This tumor may represent a derivative of the pars tuberalis, 
because it contained glandular elements together with squamous epithelium similar 
to the structures described by Tilney and Atwell. 

Lyjiphogr.anuloma Inguia’ale. I. Pilot and L. Amtmax. 

Lymphogranuloma inguinale has been reported as climatic or tropical bubo. 
The disease is prevalent in Europe and in the United States. By means of a 
specific skin test (Frei test) many cases previously called inguinal adenitis of 
possible tuberculous, syphilitic or chancroid origin are now grouped under this 
clinical entity. Cases have been reported from the United States, but the diagnosis 
was largely based on the clinical symptoms and microscopic sections. Our three 
cases, all occurring in men, are the first to be reported from Chicago in which 
the diagnosis was verified by cutaneous reactions with diagnostic material sent 
by Frei. This material is the heated exudate aspirated from the glands. 

Apparently venereal, the etiology is obscure. Investigations point to a filtrable 
agent or virus that localizes in the regional b'mph glands. Transmission is best 
obtained in monkeys by intracerebral injection or more recently by inoculation in 
the prepuce. We were unable to obtain transmission with the pus of two patients, 
which was inoculated subcutaneously into guinea-pigs. 

The inguinal glands enlarge, the capsule thickens, and often the glands become 
fixed owing to peri-adenitis. Liquefaction occurs,- and a thin purulent material 
may rupture through the skin, with resultant multiple fistulas. 

Microscopical I}-, the appearance is not absolutely characteristic. There is 
diffuse hyperplasia with a distinct tendency to fibrosis. Many plasma cells appear. 
The softened regions usually contain man 3 '- polymorphonuclear leukocytes. Giant 
cells are present occasionall}^ Smears, stains, cultures and guinea'-pig inoculation 
reveal no tubercle bacilli. 

The first patient had been in Nicaragua for several months and noted the 
adenitis five weeks after returning to the United States. With the enlarging 
glands, chills and fever developed. The condition was bilateral, and on the left 
side the glands became adherent to the overljdng skin. Thin pus was aspirated, 
which yielded onlj" Staphylococcus albus. A gland was removed, which on section 
appeared grayish red and revealed small foci of suppuration from 2 to 5 mm. 
in diameter. Microscopically, the appearance was that of chronic lymphadenitis 
and peri-adenitis with multiple foci of liquefaction necrosis. 

The second patient had not been out of Chicago for two years. A mass was 
noted as slowly developing in the left groin. A gland was removed, which was 
soft and grayish red and contained small abscesses. Alicroscopicalb^ numerous 
plasma cells and occasional giant cells were observed. Smears and cultures did 
not reveal organisms. The Frei antigen gave a strong positive cutaneous reaction 
in both of these patients. 

The third patient had been in Chicago for five j'ears. He had enlarged glands 
and numerous fistulas discharging a thin, gra 3 % sterile exudate. Antigens prepared 
for the second patient from his own gland, as well as one prepared by Frei in one 
of his cases, gave positive reactions. 

DISCUSSIOX 

M. Ferxax-Nuxez ; I saw two patients in Nashville, Tenn., who were 
clinically identical with others seen in the tropics and subtropical regions where 
this disease is prevalent. 

G. W. ScHELJt : A patient in North Chicago had similar lesions with 
ulcerations of the thighs. 

R. H. Jaffe: The term used for this disease is unsuitable, and some other 
more appropriate name should be found. 
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Carcinoma of the Stomach in a Child Aged Three Years. Cornelius S. 

Hagerty and Stanley Gibson. 

Carcinoma of the stomach occurs so rarely in children that there are only 
six published records of its occurrence in persons aged less than 10 years. Some 
doubt exists in regard to two of these descriptions because of the uncertainty 
that the carcinoma was primary or secondary in the stomach. Widerhofer 
(Jalu'b. j. Kindcrh. 2:194, 1859) recorded multiple nodules of carcinoma in the 
gastric mucosa, intestines, gallbladder, urinary bladder and pericardium of an 
infant aged 15 days. He did not describe the origin of the primary tumor 



Photomicrograph illustrating the carcinoma tissues in the wall of the stomach 


Kaulich (Osier, W., and AIcCrae, Thomas Cancer of the Stomach, Philadelphia, 
P. Blakiston’s Son & Co., 1900, p. 16) in 1864 described a carcinoma of the 
stomach in a child aged Y/i years. Cullingsworth M. J. 2:255, 1877) 

reported an ulcerated cylindric cell carcinoma of the pylorus of the stornach of 
an infant. Kuhn (cited by Williams, W. R. : Lancet 1:1259, 1897) in 1866 
recorded a probably congenital adenocarcinoma of the stomach. Ashb}^ and Wright 
(The Diseases of Children, ed. 4, New York, Longmans, Green & Co., 1900, p. 113) 
described pea-sized nodules of carcinoma in the stomach and duodenum of a child 
aged 8 years. Karl (Deutsche uied. U'ehnsehr. 41:373. 1915) reported a tumor 
excised from the stomach of a child aged 9 years, which histologically was a 
primar}' carcinoma. 
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The clinical diagnosis of carcinoma of the stomach in infants and youne 
children is difficult because the disease is unusual at this age of life and is rapidly 
fatal. The prominent symptoms are loss of appetite, anemia, vomiting, eructations 
and enlarged abdomen. Pain is rare, and emaciation is usually absent because 
of the rapid growth of the tumor. 

A white girl, aged 3, entered the pediatric service at St. Luke’s Hospital, 
Chicago, Jan. 26, 1932, because of loss of appetite and anemia for three months' 
and an appreciable enlargement of the abdomen for four days. There was a large, 
nodular, tender mass in the right side of the abdomen, and the feces contained 
occult blood. The erythrocyte count was 1,110,000; the leukocyte count, 21,350; 
the hemoglobin was 12 per cent. An exploratory operation January 30 bj^ Dr. 
S. W. McArthur disclosed metastatic tumor nodules in the liver. The primary 
tumor was not found. Death occurred on Feb. 2, 1932. 

The essential results of the autopsy (Graham A. Kernwein) were; primary 
ulcerated carcinoma of the cardia of the stomach (perforated) ; multiple metastases 
to the liver ; marked anemia ; acute general fibrinous peritonitis. 

The abdomen was markedly distended and contained 270 Cm. of a green- 
yellow serofibrinous exudate. With the stomach opened along the greater curva- 
ture, the lining of the cardia was found replaced bj’^ an annular, ulcerated tumor 
12 cm. long and 6 cm. wide. The upper level of the ulcer reached the esophagus, 
and it extended on both the anterior and posterior walls for 6 cm. The base of 
the ulcer was firm, granular, friable and irregularly pitted. There was a small 
crescentic perforation of the gastric .wall 4 cm. from the upper edge of the ulcer 
and near the lesser curvature. The edges of the growth were firm, undermined 
and raised, and averaged 1.2 cm. in width. The surface of the elevated edge was 
continuous with the pale, gray, edematous mucosa of the stomach. The liver 
weighed 800 Gm. Under the capsule were many protruding nodules of tumor 
tissue, and practically two thirds of both lobes consisted of circumscribed nodules 
of soft, friable, yellow-gray tissue mottled with hemorrhages. The liver tissue 
otherwise had marked cloudy swelling and fatty changes. 

Sections of the tissues from the margin of the gastric tumor showed that the 
mucosa ended abruptly at the margin of the ulcerated growth and the overhanging 
ledge. The submucosa and muscularis were invaded by cords and masses of 
epithelium, differentiated slightly into glandular structures. An abundant con- 
nective tissue stroma supported these cells. The metastases in the liver had 
essentially the same structures. 

Siiiniiiary. — There seem to be only six recorded accounts of primary carcinoma 
of the stomach in children aged 10 or less. A glandular carcinoma of the cardia 
of the stomach in a child aged 3 is reported. Vague symptoms of the carcinoma 
appeared from three to four months before death. 

DISCUSSION 

R. H. Jaffe : Teratomas may arise in the stomach. I wonder if this began 
as such a growth and with proliferation of the epithelium. 

Pontile Hemorrhage in Youth. E. C. Piette and Es F. Traut. 

A woman, aged 25, with nephritis and hypertension for two years, poor vision 
and headaches, suddenly became unconscious. The systolic blood pressure was 
200 mm. of mercury; the diastolic, 100. The urine contained large quantities of 
albumin and many' casts. The spinal fluid was dark red with blood. Death 
occurred four hours after the onset of coma. 

A pontile hemorrhage 4 by 4 by 3 cm. had destroyed almost the entire brain 
substance below the aqueductus from the mammillary body to the medulla. The 
floor of the fourth ventricle was lifted up by the hemorrhage, and its cavity was 
obliterated The hemorrhage extended laterally into the brachia. Therefore 
practically all the nuclei of the fifth, sixth, seventh and eighth nerves and the 
frontal parts of the vagus, accessorius and Iwpoglossus were more or less completely 
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destroj^ed. The hemorrhagic area was dr}^ and crumbling; its outlines were 
irregular and did not correspond to the distribution of an artery. One branch 
of one of the arteria medianae pontis located in the center of the hemorrhage 
appeared torn and possibly represented the point from which the hemorrhage 
originated. 

The kidneys were small, each weighing about 100 Gm. Their capsules were 
adherent. The cortices were narrow. Jhe heart had marked concentric hyper- 
troph}'. It weighed about 350 Gm. 

Microscopic examination of various cerebral vessels of larger caliber showed 
only moderate sclerotic changes, evidenced by thickening of the elastica interna. 
Detailed examination of various parts of the brain substance near and within the 
hemorrhagic area showed that a few isolated arterioles were markedly narrowed. 
Their walls were hyalinized. 

Microscopically, the kidneys showed advanced subacute and chronic changes. 
There were some foci of lymphocytic and plasma cell infiltration, increase in fibrous 
tissue and calcification of tubular epithelium. The arterioles had few if any 
sclerotic changes. 

DISCUSSION 

R. H. Jaffe: Probably this hemorrhage had a uremic basis. 
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Roentgenologic Studies of Egyptian* and Peruvian Mummies. By Roy L. 
Moodie, Paleopathologist to the Wellcome Historical Museum, London. 
Berthold Laufer, Curator of Anthropology, Editor. Anthropology Memoirs, 
Field Museum of Natural History Founded by Marshall Field, 1893. Volume 
3.^ Paper. Price, $5. Pp. 66, with 76 plates. Chicago: Field Museum of 
Natural Historj', 1931. 

In 1926, the Field Museum installed an x-ray equipment for the study of 
specimens in its collection. It was one of the leaders among museums of natural 
history, if not the first, to make systematic use of this method of research. Some 
of the results are shown in the present volume. It is superbly illustrated with 
photogravure reproductions of the admirable roentgenograms made by Miss Anna 
R. Bolan, of the Field Museum staff. The contents of mummy wrappings and 
cases are revealed in a striking and dramatic fashion. The roentgenograms 
showing the skeletons of a little bo 3 ' and his sister side by side, bodies embalmed 
and wrapped from which parts are missing, which probably were lost by the 
embalmers, and the supposed mummy of a cat, all of which was faked except the 
cranium, must interest an}"- observer. Some specimens are illustrated b}' photo- 
graphs. The text by Ro}" L. Moodie discusses the processes of mummification 
and the diseases of ancient Eg 3 'pt and Peru. Among the pathologic conditions 
described are arthritis deformans, p 3 'orrhea alveolaris, dental caries, impacted 
teeth, injuries of the skull, trephining of Peruvian skulls and S 3 ’’mmetrical osteo- 
porosis. Interesting are the roentgenogram of an Egyptian mummy with a 
tortuous calcified artery, a probable h 3 'drocephalus in a Peruvian child, a roentgen- 
ogram of a Peruvian skull with a tumor, apparently osteosarcoma, and photographs 
of Peruvian skulls with osteomas of the external auditory meatus. A case of 
symmetrical osteoporosis of the frontal bone of a child in which trephining' had 
been done is important, as it indicates that the disease of the bone may have been 
the motive for the operation. The reason for the operation is not apparent in 
most cases of prehistoric trephining. 

Neoplasms of Domesticated Animals. By William H. Feldman, D.V.M., 
M.D., Division of Experimental Surgery and Pathology, the Ma 3'0 Founda- 
tion, Rochester, Minn. With a Foreword by Charles H. Mayo, M.D. Cloth. 
Price, §6 net. Pp. 410, with 193 illustrations. Philadelphia : W. B. Saunders 
Company, 1932. 

The prominence of experimental work with cancer in animals during the past 
thirty years has given the tumors of animals a large importance in the study 
of malignant disease. Previously there has been available no book S 3 'stematically 
discussing the tumors of lower animals, a want now partly met by Feldman’s 
contribution. Primarily written to supply the needs of students and practitioners 
of veterinary medicine, the book deals chiefly with tumors in the animals handled 
by the veterinarian, and discusses them largely from the standpoint of the general 
pathology of the new growths, with numerous excellent illustrations that demon- 
strate the identity of the neoplasms of animals with those seen in man. The work 
seems well adapted for use by the veterinarian, as intended. It will also be of 
use to tlie general pathologist, who often meets with tumors in animals from 
one source or another. The investigator of the problem of tumors will find the 
bibliography useful, and it will often serve as a source of useful information con- 
cerniiTg comparative pathology, although it is by no means a complete guide to 
the wfdely scattered literature of this field. It serves to emphasize the serious 
failure of the Bureau of Animal Industry in neglecting to have recorded m avail- 
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able and adequate manner the innumerable observations of its inspectors on the 
tumors found in the abbatoirs of the United States. Here is a vast and invaluable 
material that has been wasted. 

Histopathology of the Central Nervous System. An Introduction by 
Means of Typical Microphotographs and a Short Text. By Prof. Dr. 
L. Bouman, Utrecht, and Prof. Dr. S. T. Bok, Leiden. Price, 25 florins. 
Pp. 37, with 212 figures on 53 plates. Utrecht: A. Oosthoek’s Publishing 
Company, 1932. 

The book is an atlas of 212 excellent photographs printed on glossy, photo- 
graphic paper and accompanied by a text of 37 pages. The photographs, or rather 
photomicrographs, are for the most part splendidly done and, though not in colors, 
convej' an excellent idea of the subjects treated. It is not a systematic or detailed 
book on neuropathology, but a photographic illustration of the most important 
phases of normal and pathologic histology of the central nervous system. The 
peripheral nerves, malformations of the nervous system and tumors were not 
included. Syringomyelia was excluded from the review, as the authors consider 
it a tumor formation. The Spanish staining methods and classification of the 
glia elements have been given careful consideration, but microglia is classified 
by them not as connective, but as neuroglia, tissue. Because of the remarkably 
clear and concise manner with which the fundamental topics of neuropathology 
have been dealt, the book will prove extremely valuable and useful to the busy 
general pathologist and to the clinician. 

Medical Aspects of Old Age: Being a Revised and Enlarged Edition of 
the Linacre Lecture, 1922. By Sir Humphry Rolleston, Bart., G.C.V.O., 
K.C.B., M.D., Regius Professor of Physic in the University of Cambridge. 
Second edition. Cloth. Price, $3. Pp. 205, with 7 portraits. New York: 
The Macmillan Company, 1932. 

There are ten chapters in the book: duration of life, onset of old age, factors 
influencing longevity, causes of old age, normal structural changes in old age, 
the description of old age in the twelfth chapter of Ecclesiastes, distinction between 
healthy and morbid old age, diseases of old age, old age and carcinoma. There 
are an index of persons and one of subjects. The seven illustrations show persons 
reputed to have lived from one hundred to one hundred and eighty-five years. 
The style is clear and pleasing with occasional touches of gentle humor. An 
air of quiet and thoughtful consideration prevails. Except for incidental references, 
medical treatment in old age has not been considered. 

Tuberkulose als Schicksal. Eine Sammlung pathographischer Skizzen 
von Calvin bis Klabund 1509-1928. Von Dr. Erich Ebstein. Mit einer 
Einfiihrung von Prof. Dr. Georg B. Gruber. Pp. 191, with 8 illustrations. 
Price, 6.50 marks. Stuttgart : Ferdinand Enke, 1932. 

This book was published after the death of the author. It contains about fifty 
short pathographic sketches of remarkable persons who lived in the period from 
1509 to 1928. The purpose of these sketches was to furnish a basis for a closer 
study of the mind in pulmonary tuberculosis, especially of gifted persons, but this 
study was not completed when the author died, and in its place is an introductory 
chapter on the psychology of tuberculosis by Georg B. Gruber. The book contains 
many interesting data and references. It will be of special interest to students of 
tuberculosis and of biography. 
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Abhandlungen auf DEM Gebiete der allgemeinen Pathologie und 
PATHOLOG iscHEN Anatomie. Zweitcr Band. Mitteilungen des Pathologischen 
und Histologischen Institutes der KGL. Ung. P'ranz Josef Universitat, Szeged, 
Ungarn. Herausgegeben von Dr. Josef Balo, O. O. Universitiitsprofessor Direktor 
des Institutes. Szeged : 1931. 

Ueber Wachstum und Ruckgang ; ueber Standardisierung, Indivi- 

DUALISIERUNG UND BAULICHE InDIVIDUALTYPEN IM LaUFE DES NORMALEN 
POSTFOTALLEBENS, KONSTITUTIONSANATOMISCHE StUDIEN AN KaNINCHEN. Voil 
J. Aug. Hammar, Professor Emer. an der Universitat Uppsala. Pp. 540, mit 
132 Tabellen, 48 Text Abbildungen und 10 Abbildungen auf Tafel I-V. Leipzig: 
Akademische Verlagsgesellschaft M.B.H., 1932. 

Report of the Haffkine Institute for the Year 1930. By Major 
L. A. P. Anderson, I.M.S. Offg. Director Haffkine Institute. Price, 8 pence 
6 annas. Pp. 76. Bombay: Government Central Press, 1932. 

Special Cytology: The Forms and Functions of the Cell in Health 
and Disease. A Textbook for .Students of Biology and Medicine. Edited by 
Edmund V. Cowdry, Washington University, St. Louis, Mo. Edition 2. Three 
Volumes. Price, §30. Pp. 1,838, with 757 illustrations. New York: Paul B. 
Hoeber, Inc., 1932. 

The Heart R.\te. By Ernst P. Boas, M.D., Associate Physician, Mount 
Sinai Hospital, New York, and Ernst F. Goldschmidt, Ph.D., Research Fellow 
(1930-31), Department of Surgery, Yale University School of Medicine. Price, 
S3.50. Pp. 166, with 68 figures. Springfield, 111. : Charles C. Thomas, 1932. 

„ , Report of the Laboratory and ^Iuseum of Comparative Pathology 
OF the Zoological Society of Philadelphia. By Herbert Fox, M.D., 
Pathologist, 1932. 

The Sign of Babinski: A Study of the Evolution of Cortical 
Dominance in Primates. By John F. Fulton, Sterling Professor of Physiology 
in the Yale University School of Medicine, and Allen D. Keller, Professor of 
Physiologj" and Pharmacologj' in the School of Medicine, University of Alabama. 
Price, cloth, S5. Pp. 166, with 66 illustrations. Springfield, 111.: Charles C. 
Thomas, 1932. 
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CULTURES OF LEUKEMIC BLOOD LEUKOCYTES 

MILA PIERCE, M.D. 

CHICAGO 

The number of existing theories of the formation of blood is suf- 
ficient evidence that the understanding of the origin and the fate of 
blood cells is still confused. During the past fifteen years several 
investigators have emplo 3 '^ed the method of tissue culture for stud 3 dng 
the behavior, origin and development potencies of leukoc 3 Tes in vitro. 
The results have been gratif 3 dng, since the cells could thus be observed 
while isolated from such complicating elements as blood vessel endo- 
thelium and connective tissue cells. . 

The following study of leukoc 3 des in leukemic blood .cultures was 
undertaken with the purpose of investigating several points of interest 
to both hematologist and clinician : 

1. Do leukemic blood cells in culture behave dififerentl}’^ from normal 
leukocytes ? 

2. Does the lymphoblast of acute lymphatic leukemia in culture 
differ in its behavior from the myeloblast of acute myeloid leukemia? 

3. Do the lymphocytes of chronic lymphatic leukemia react like those 
of acute lymphatic leukemia? 

4. What are the developmental potencies of the small lymphocyte ? 

5. Can the observations of Timofejewsk}'^ and Benewolenskaja 
(1929) be corroborated; i. e., that the myeloblast (hemocytoblast) of 
acute myeloid leukemia is capable of producing monoc}'tes, giant cells, 
fibroblast-like cells, plasma cells and cells of the er 3 'throblastic and 
granuloc 3 Tic series? 

6. Is a monoc34:e-like cell found as a transitional form in both 
l 3 nnphatic and m 3 "eloid leukemia, and what further light can be thrown 
on the origin of the monocyte ? 

7 . Are cultures of leukoc 3 Tes of the large cell (“blast”) t 3 fpe of 
leukemia of aid in facilitating the clinical diagnosis ? 

8. Which of the theories of the formation of blood are substantiated 
b}"^ the observations on behavior of leukemic leukoc 3 Tes in vitro? 


From the Otho S. A. Sprague Memorial Institute, the Children’s Alemorial 
Hospital of Chicago, and the Department of Anatomy of the University of 
Chicago. 

This investigation was aided by a grant from the Rockefeller Foundation to 
the Division of Biological Sciences of the University of Chicago. 
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LITERATURE 

Normal blood leukocytes have been cultured with modern tissue 
culture technic during the past fifteen years by a number of investiga- 
tors, most of the observations being made on blood of experimental 
animals. In 1915, Awrorow and Timofejewsk}^ reported the results of 
cultivation of the blood leukoc3Tes of the normal rabbit, dog and guinea- 
pig, in which they showed that lymphocytes and monocytes are capable 
of differentiating into polyblast-like and fibroblast-like cells. 

Carrel and Ebeling (1922) found that pure cultures of ameboid 
phagoc}dic elements (which the}' called large mononuclear leukocytes) 
developed in cultures of chick blood ; they were uncertain of the origin 
of these cells. They noted that the lymphocytes spontaneously dis- 
appeared after the first week; they thought that it was possible that 
these cells were transformed into the larger forms. 

M. A. Lewis (1926), who used chick, rabbit, frog and human blood 
cultures, also reported observation of the development of phagocytes 
and later fihroblast-like cells. Lewis did not derive these elements from 
lymphocytes; but concluded that they had developed from the monocytes 
of the blood. 


A. Maximow (1925) noted that in cultures of blood leukocytes 
inoculated with tubercle bacilli, both lymphocytes and monocytes hyper- 
trophied into macrophages and epithelioid cells. 

In 1928, Maximow published a comprehensive study in which he 
reported observations on all the different types of leukocytes in the 
chick, guinea-pig, rat, rabbit and monkey in supravitally stained living 
cultures and fixed and stained cultures. He pointed out the following 
significant facts: 1. The granular leukocytes began to degenerate 
shortly after explantation and at the end of forty-eight hours had 
distintegrated ; the lymphocytes and monocytes were transformed by 
change of individual cells in the course of a few 'hours into large 
ameboid, phagocytic, dye-storing elements, which were identical m 
origin, structure and function with most of the polyblasts or mono- 
nuclear exudate cells as found in inflamed tissue. Mitoses occurred in 
the hypertrophying lymphocytes and monocytes, but were rare. 2. In 
this transformation into polyblasts, the lymphocytes passed through a 
monocyte-like stage. 3. The polyblasts developed into fibroblast-like 
cells and later into typical fibroblasts. In his last work (1928, 1929) he 
reported the development of reticular and collagenous fillers in 25 day 
old cultures of blood leukocytes. He concluded that the phagocytic 
and fibroblastic potencies of the lyniphociles of the blood were con- 


clusively demonstrated. 

Awrorow and Timofejewsky (1914) were the first to culture human 
leukocytes in cases of myelogenous leukemia. They observed that an 
intense migration of the explanted cells into the medium occurred; the 
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mature granular elements died out after a few da 3 's ; the “myeloblasts/’ 
which they did not distinguish from lymphoc}les and large mononuclear 
cells, rapidly enlarged and developed into phagocytes, and later into 
spindle cells, fibroblast-like cells and giant cells. Some of the m 3 ''elo- 
blasts were thought to change into myeloc 3 ftes. 

Timofejewsky and Benewolenskaja (1926-1929) reported a detailed 
study of the leukocytes in three chronic l 3 unphatic, one subacute lym- 
phatic, one atypical lymphatic, and two myeloid leukemias. The cul- 
tures were studied in the living condition and in sections. They 
found, in cultures of normal blood and in that of lymphatic 
leukemia, lymphocytes developing into monocyte-like cells, macro- 
phages and fibroblast-like cells. The most noteworthy results 
were seen in their cases of myeloid leukemia, in which the majorit 3 '^ of 
the explanted cells were classified as hemocytoblasts, i. e., myeloblasts. 
They observed the development of specific granules in the m 3 ’^eloblasts, 
and also the transformation of myeloblasts into erythroblasts. The 
height of granulopoiesis was reached in twenty-four hours, and that of 
erythropoiesis, in forty-eight hours. Both myelocytes and erythroblasts 
degenerated in from three to five da 3 'S. On the basis of their investi- 
gations these observers concluded that: 

1. Lymphocytes of normal blood and lymphatic leukemia can 
develop into macrophages, plasma cells, epithelioid cells, multinuclear 
giant cells and fibroblast-like cells. 

2. Hemocytoblasts of acute myeloid leukemia can develop in vitro 
into macrophages, plasma cells, epithelioid cells, multinuclear giant cells, 
ni 3 'eloc 3 i'tes, erythroblasts and normoblasts. 

3. The l 3 miphoc 3 'tes of normal blood and of lymphatic leukemia and 
the hemocytoblasts of m 3 ^eloid leukemia pass through a monoc 3 d:e-like 
stage in the course of their development into macrophages. 

Hirschfeld (1927) cultured the leukoc 3 des of leukemia in human 
plasma, using those of three chronic (small cell) lymphatic, two acute 
m 3 feloblastic and two myeloid leukemias; he reported conditions after 
twenty-four, fort 3 '--eight and sevent 3 ^-two hours (in one case observations 
were made at six hours). From these studies he concluded that the cells 
of myeloid and lymphoid leukemia develop into fibroblast-like cells and 
macrophages, but that these are derived from the m 3 'eloblasts in the 
ni 3 'eloid cases, and from monoc 3 '^tes 'in the l 3 anphoid cases. Since no 
mitotic figures were seen, and since the percentage of monoc 3 les in these 
tymphatic leukemias was admittedh'^ small. Bloom (1928) and 
Timofejewsk 3 '- and Benewolenskaja (1929) did not believe that the 
macrophages in Hirschfeld’s experiments could have developed onl 3 ' 
from monocytes. 

Hirschfeld and Klee-Rawidowicz (1928) cultured the blood cells in 
a case of l 3 ’’mphatic leukemia in which the blood consisted almost exclu- 
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sively of lymphocytes with a few monocytes. The lymphocytes were 
ameboid and formed pseudopodia; the migrating monocytes became 
greatly enlarged and took on the appearance of reticular cells. They 
concluded that the monocytes seemed to have increased greatly both in 
number and size. 

Veratti (1928) cultured the leukocytes in two cases of myeloid 
leukemia and noted the development of cells with the properties of 
histiocytes, large giant cells and elongated cells. He believed that these 
cells were developed in normal blood from monocytes and in leukemic 
blood from monocjdes and hemohistioblasts. 

Bloom (1927) cultured the l 3 anph from the thoracic duct of rabbits, 
which contains few cells other than small and large lymphocytes. As 
the lymphocytes hypertrophied they went through a monoc 3 de-like stage 
and then developed into polyblasts and fibroblast-like cells. Bergel 
(1930) obtained similar results in cultures of rabbit lymph. 

Pai'ker and Rhoads (1928) reported observations on incubated 
normal and leukemic leukocytes. They noted that most of the poly- 
morphonuclear neutrophils disintegrated after twenty-four hours, 
although some lived for a longer time and developed retractile granules. 
The eosinophils survived longer than the neutrophils and showed no 
degenerative change. The lymphocytes lived as long as the eosinophils 
and retained their normal characteristics throughout life; no increase 
in size of these cells was noted, and they were not phagocytic. However, 
in the ascitic fluid of a case of chronic lymphatic leukemia, in which 
most of the cells were typical small lymphoc 3 'tes and in which there 
were no monocytes, large phagocytes were observed after the fluid had 
been incubated for six days. The authors pointed out that this finding 
bears out the work of Bloom on cultures of lymph. 

TECHNIC 

From 10 to 12 cc. of blood was drawn aseptically from the median basilic vein 
into a syringe containing 1 cc. of heparin (1:2,500 in 0.85 per cent sodium chloride 
solution) to prevent coagulation, and transferred to a sterile centrifuge tube. As 
soon as possible, although in some instances there was an interval of one or one 
and one-half hours because of the distance of the hospital from the laboratorj’', the 
blood was centrifugated at high speed and the plasma pipetted off. The buffy 
coat was then coagulated bj^ the addition of from 1 to 3 drops of rabbit embryonic 
extract and undiluted rabbit plasma. After it had been allowed to clot in the 
incubator, the buffj^ coat was removed with a glass spoon, placed in a hollow slide 
containing from 2 to 3 cc. of Tyrode solution, and cut into very smad pieces with 
a pair of fine, sharp scissors. The cultures were made in large hanging-drop slides 
as follows : 

.A minim (0.06 cc.) of T 3 mode solution was dropped on a large square (40 by 
40 mm.) coverslip, and a small round (21 mm.) coverslip was placed over it. A drop 
of diluted rabbit plasma with Tyrode solution and distilled water in the ratio of 
4:2:1 was placed on the round coverslip, a small bit of buffj' coat added, and the 
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drop coagulated b}" the addition of an equal amount of rabbit embryonic tissue 
extract diluted with 6 parts of Tyrode solution. After the plasma had coagulated, 
the coverslip was inverted over the hollow slide, the chamber sealed with petrolatum 
and a laj^er of paraffin, and the slides placed in the incubator. This is the Maximow 
method of tissue culture. From thirty to forty slides were made in each case. 

For control material the remainder of the huffy coat was fixed immediatel}^ and 
carried through the same processes of fixation and staining as the cultures. 

The cultures on the slides were observed in the living condition, fixed at six 
hour intervals or less during the first twent 3 ’^-four hours, and at twelve hour 
intervals or less after that time. As the most significant changes occurred 
during tlie first two days, a special attempt was made to study these early changes 
in detail. The cultures were fixed in Zenker’s solution plus formaldeh 3 'de solution, 
embedded in celloidin, seriall 3 " sectioned and stained with hematox 3 din-eosin-azure 
II solution. 

CASE REPORTS AND OBSERVATIONS IN LEUKOCYTIC CULTURES 

For the sake of brevity the case histories and necrops}’' findings are 
not given in detail, although careful stud\- was made of each case. 

Case 1 . — Acute Lymphatic Leukemia. — ^V. H., a girl, aged 4, a patient of Dr. 
Joseph Brennemann at the Children’s Memorial Hospital over a period of nine 
months, during this time had three exacerbations of fever, lymphocytosis followed 
by leukopenia, splenomegaly and moderate l 3 'mphadenopath 3 '. The remission after 
the first attack lasted three months, and after the second, six weeks. The terminal 
picture was that of acute h'mphatic leukemia with the classic syndrome of hmiph- 
adenopath 3 ', great enlargement of the liver and spleen, hemorrhages from the 
mucous membranes, necrotic areas in the mouth and throat and a fimiphocytosis 
of 33,000. Within the twenty-four hours before death, large amounts of urates 
were excreted in the urine, the liver and spleen decreased markedly in size, and the 
total white count dropped to 1,000. 

At necropsy, a dense l 3 -mphoc 3 ’'tic infiltration of the bone marrow was found, 
with a less marked infiltration of the liver and kidne 3 '. The spleen and h'mph 
nodes were moderateh' enlarged, and the germinal centers were activeh' prolifera- 
tive. It was felt b 3 ' three pathologists who examined the sections that the process 
was of a leukemic nature, although the extent of infiltration was less than that 
which is usualh' seen in acute fi^mphatic leukemia. 

Observations in Leukocyte Cultures; The blood cell counts on the da 3 ' of 
culture (j\Iay 11, 1931) were as follows: red, 3,600,000, with hemoglobin 45 per 
cent (Dare) ; white, 28,450; differential (Wright’s stain), 2 per cent band-shaped 
and 1 per cent segmented pofi-morphonuclear leukoc 3 ’tes, 94 per cent small to 
medium-sized l 3 'mphoC 3 ’tes, 2 per cent leukocytoid fimiphocytes, 0.3 per cent eosino- 
phils, 0.3 per cent basophils, 1 per cent er 3 "throb!asts, and 10 per cent fragmentary 
cells. 

The nucleus of the lymphocytes was oval, with a slight indentation on one or 
occasionalh’ on both sides. The chromatin pattern was coarse and the nuclear 
membrane heav3'. In tbe larger l3'mphoC3ffes one or two nucleoli were seen. The 
nucleus almost completeU' filled the light blue C 3 'toplasm, which contained a var 3 '- 
ing number of azure granules ; in a few cells the C 3 'toplasm was finely vacuolar. 
The hunphocytes varied in size from that of an erythroc3’te to half again as large, 
and because of tbe great number of intermediate sizes it was almost impossible to 
separate the small from the medium-sized l3'mphoc3-tes. 
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Control sections made from the bits of buff\- coat remaining after the cultures 
were explanted were made up of a dense collection of erjdhrocytes, among which 
leukocytes were liberally distributed. In some areas the leukocytes formed dense 
clusters, and in others they were scattered sparsely among the red cells. The great 
majority of the leukocytes were small lymphocjdes with a diameter equal to that 
of an erythrocyte, although a few were slightly larger. They had an oval nucleus 
with one or two indentations of the heav}"^ nuclear membrane, a coarse chromatin 
pattern and basophilic, nongranular cytoplasm. The absence of cells of the mono- 
cyte type was noteworthy. Very few polymorphonuclear neutrophils and eosino- 
phils were scattered in the control material. A few ameboid l3nnphoc3'tes and 
polymorphonuclear neutrophils were seen at the peripher3'. 

The control culture, fixed immediately after explantation without being incubated 
and approximately two hours after the blood had been drawn for culture, was 
made up of the same types of cells, consisting chiefi3' of small lymphoc3'tes unevenl3^ 
distributed among erythrocytes. In the less densel3^ crowded areas, the cells 
appeared larger, and more of the medium-sized lymphoc3des were seen. At the 
peripher}’^ of the tissue a few ameboid tymphocytes were found, having an elongated, 
oval shape, and plump, deeply indented nuclei. A few monocytoid cells were seen 
in this region of the explant. There were relatively few granular cells, although 
a very few polymorphonuclear neutrophils and a larger number of eosinophils were 
seen. Most of the eosinophils had two or three lobes to their nuclei, but a rare 
eosinophilic m3’’elocyte was present. 

After two hours, a few lymphocytes had migrated from the periphery of the 
explant ; those at the outer edge of the zone of migration were elongated, irregular 
cells, each with a relatively large amount of nongranular C 3 'toplasm and an oval 
nucleus ; those nearer the expiant were round or oval ; each bad more cytoplasm 
than similar cells within the explant, and an oval, slightly indented nucleus. Within 
the explant there had been definite hypertrophy of some cells, although in the great 
majority there had been little change. The hypertrophied cells each had an 
increased amount of cytoplasm and a large plump nucleus containing one or more 
nucleoli and showing an irregular nuclear membrane. There were several mono- 
cytes with horseshoe-shaped nuclei. More polymorphonuclear neutrophils were 
seen in this culture than in either the control tissue or the culture. Eosinophils 
were frequent. 

After five hours, there had been little migration of the cells from the periphery 
of the explant, but there were ameboid forms within the explant. There were man3' 
medium-sized lymphoc3des and an occasional macrophage with an elongated, 
crescent-shaped nucleus and nongranular cytoplasm containing vacuoles and cel- 
lular debris. There were man3’’ poE’^morphonuclear cells, in some of which the 
nuclei were pyknotic and broken. A few eosinophils were present. No mitotic 
figures were seen. 

After twelve hours, most of the polymorphonuclear cells and many of the 
h’’mphoc3'tes had pyknotic nuclei and degeneration vacuoles in the cytoplasm. 
While there were many unchanged small l3TOphoc3des, the majorit3" had increased 
further in size. Frequent monoc3^te-like and elongated cells, as well as dumb-bell- 
shaped or ameboid lj'mphoc3des were seen. An occasional large phagoc3’tic, non- 
granular cell contained ingested debris. In the less crowded areas a few large 
lymphocytes were found. No mitosis was observed. Frequent eosinophilic leuko- 
C 3 'fes and myelocytes were scattered throughout the section. 

After twenty-one hours, there was a wide zone of migration about the cxplant, 
made up of ameboid mononuclear and very few poEmorphonuclear cells. The 
majorit}’’ of the cells were rounded and elongated l3mphoc3’tes with bizarre 



PIERCE— LEUKEMIC BLOOD LEUKOCYTES 


301 


nuclear forms, i. e., dumb-bell-shaped, rounded, triangular or knobbed. A few of 
these cells had the typical nucleus of a polyblast. 

Within the explant, among the mass of medium-sized lymphocytes and degen- 
erating cells, many larger lymphocytes (which corresponded with the larger, 
medium-sized lymphocytes of the lymphatic tissue) were found, each with a large, 
round, vesicular nucleus, two or three prominent acidophil nucleoli, and a thin rim 
of nongranular cytoplasm. There were also njany medium-sized lymphoc 3 des — 
larger than ' the explanted small ones — which had rounded cell outlines, but the 
nuclei of which were deeply indented on all sides. Manj-^ monocyte-like cells in 
which the nucleus-plasma relationship was equal were present. 

After twenty-eight hours, large numbers of dying cells were present in the 
cultures. Those cells that were living were all larger than the ones originally 
explanted. There were many verj'^ large Ijmiphocytes, having large round nuclei 
and deepl}" basophilic cj'toplasm, and also large numbers of phagocytic cells con- 
taining ingested debris with irregular or crescent-shaped nuclei. Frequent mono- 
cyte-like cells, as large as a medium-sized lymphocyte, and a few cells typical of the 
large mononuclear cells were seen. Eosinophils were rare. The medium-sized 
Ijmiphocytes had the deeply lobulated nuclei described. No mitotic figures were 
seen. 

After forty-five hours, there had been a striking hj'pertrophj' of the mass of 
living cells into large lymphocytes, monocyte-like cells and hemocytoblasts. Islands 
of living cells in which there were no mitotic figures were scattered among the less 
cellular areas in which there were many degenerating cells. These islands were 
made up of the following cell types: (1) a few small lymphocytes, most of which 
had an irregularly indented nucleus; (2) somewhat larger lymphocjdes having the 
same irregular nucleus and a thin band of basophilic cytoplasm ; (3) cells of the 
same size as these larger (medium-sized) lymphocytes in which the nucleus was 
horseshoe-shaped or kidney-shaped, and in which there was a large amount of 
cytoplasm (these maj^ be called monocj'toid Ij^mphocytes) ; (4) somewhat larger 
cells with a horseshoe-shaped nucleus and a large quantity of slightly basophilic 
cytoplasm, which were monocj'tes; (5) very large lymphocytes with a round 
nucleus, two or three nucleoli and a narrow rim of basophilic cytoplasm; a few 
of the latter were verj' large lymphocytes with a large, kidney-shaped nucleus con- 
taining heavy chromatin particles, two or three acidophil nucleoli and a distinct 
nuclear membrane surrounded bj' a basophilic cytoplasm in which an attraction 
sphere might be seen opposite the indentation of the nucleus (see plate). These 
cells were identical in appearance with the hemocytoblasts of Maximow, Jolly 
(1923) and others. Scattered through the culture were many large lymphocytes 
and monocjde-like cells. There were also many single hemocj'toblasts standing 
alone among grouped djdng cells. The number of monocytoid cells in the cultures 
was strikinglj' high. Frequent eosinophilic leukocytes, but no neutrophils, were 
present throughout the culture. Occasional phagocytic cells were seen. 

After fifty-three hours, the same cell types as described in the forty-five hour 
cultures were to be found. In addition, there were manj"^ large monocj’te-like cells 
in which the nucleus was vesicular, containing a large amount of nuclear sap and 
widelj' separated chromatin particles. The number of phagocj'tic cells had 
increased. There were a few cells with a crescent-shaped nucleus and a vacuolated 
cytoplasm in which granules that appeared to be eosinophilic were arranged at the 
peripherj- of the cj’toplasm. These were probablj' macrophages with ingested 
eosinophilic granules. A few eosinophils with pj'knotic nuclei were scattered 
throughout the culture. 

After seventj'-two hours, the cultures showed little change. Many islands of 
living cells were grouped among the cellular debris. The number of monocj'te-like 
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cells had increased; they -were larger than in the earlier cultures. Some of the 
largest ones contained ingested material and were now obvious macrophages. 
Although many hemncj-toblasts were present, they were less frequent than in the 
forty-five hour cultures. There were many elongated, fibroblast-like cells among 
the monocA-te-like cells, each with a pale, r-esicular, or-al nucleus, prominent acid- 
ophil nucleoli and a poh-hedral cytoplasm. An occasional very large cell with two 
large, A-esicular nuclei witli heaAy chromatin particles, acidophil nucleoli and a 
deeplj- basophilic cj-toplasm was seen. iXIitotic figures were absent. 

In the four and five day cultures, most of the cells had degenerated, only a few 
phagocA'tic cells and monocyte-like cells remaining. 

In summary of the observations in the cultures of the leukocytes in 
tliis case of atypical lymphatic leukemia, in which the total wliite cell 
count on the da}' of culture was 28,450, with 94 per cent smaller lympho- 
ct-tes. it may be said : 

1. The lymphocA-tes were actively ameboid shortly after explantation. 

2. The lymphocA'tes hypertrophied as early as two hours after 
explanation. 

3. Early in this process of hypertrophy, the cells assumed a mono- 
cyte-like appearance. 

4. After twenty-eight hours. large numbers of large l}'mphoc}'tes, 
nionoc}te-like cells and a few macrophages were present. 

5. After forty-five hours, the living cells were medium-sized lympho- 
c\'tes, large hmphocAtes, monoc\te-like cells, large monocytes and 
hemocA-toblasts, and a few eosinophils. 

6. In the older cultures, the monoc}i:e-like cells appeared to become 
epithelioid and the number of phagocytic cells to increase. 

7. No evidence of erjThropoiesis or of granulopoiesis was found. ^ 

The outstanding feature of this case is, then, the development of 

numerous large lymphocytes (typical hemocytoblasts or basophilic stem 
cells of Llaximow) from the explanted small and medium-sized lympho- 
C}'tes. In the absence of mitotic figures and in the presence of large 
numbers of transitional fonns between small lymphocytes and the hemo- 
CAToblasts. one can only conclude that the small lymphoc\-te is capable 
of developing into the large basophilic stem cell which is normally found 
in the h'lnphatic tissue, and in the bone marrow. 

Cask 2 . — Acute Mycloblasiir Leukemia. — C. P., an Italian, aged 36, was 
admitted to Cook County Hospital, Nov. 3, 1930, with a historj' of illness of seven 
months’ duration, the initial SA-mptoms of \A-hich AA-ere pain in the sacro-iliac region 
and fatigue. He had received roentgen treatment over tlie spleen at the Presby- 
terian Hospital in June, 1930. The acute S 3 'mptoms began one month before 
admission, when anorexia, malaise and nausea dcA-eloped. During the hospital 
course the picture presented v'as that of acute leukemia Avith progressiA’e anemia, 
leukocAdosis Avith large numbers of blast forms and mA-elocytes, hemorrhages from 
the mucous surfaces, generalized h-mphadenopathy and splenomegaly. He died on 
XoA'. 26, 1930. 
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The blood cell counts by the attending intern were as shown in table 1. 

The anatomic diagnosis made at necropsy by Dr. R. H. Jaffe was as follows : 
chronic myelogenous leukemia; petechial hemorrhages in the mucous membranes, 
lips, skin, epicardium and endocardium, pleura and pulmonary parenchyma ; 
diphtheritic colitis ; hyperplasia of the cervical, axillarj’^, inguinal, epitrochlear, peri- 
aortic, peribiliary and pancreatic Ij'mph nodes; severe anemia of the internal 
organs. 

Observations in Leukoc 3 'te Cultures : At the time of withdrawal of blood for 
the cultures, the cell counts were as follows: red, 1,960,000; white, 48,900; differ- 
ential, 84 per cent myeloblasts, 1 per cent metamyelocytes, 12 per cent polymorpho- 
nuclear neutrophils, 2 per cent basophils, 1 per cent Ijmphocjdes and 1 normoblast 
per two hundred leukocytes. 

As seen in the dry smear stained with May-Griinwald-Giemsa stain, the myelo- 
blasts were round cells varying in size from that slightly larger than an erythrocyte 
to one twice as large. The large nucleus had an almost imperceptible nuclear mem- 
brane and a fine chromatin arrangement with one or two nucleoli, about which 

* 

Table 1. — Blood Counts in Case 2: Acute Mycloblastic Leukemia 
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there was a heavy condensation of chromatin particles. The separation of 
chromatin and parachromatin was not distinct. The nucleus was surrounded by a 
halo of pale blue, finely vacuolated cytoplasm, which was denser at the periphery, 
so that the cell was sharply outlined by a deep blue rim. 

In the control cultures fixed immediately after explantation (about two hours 
after removal of the blood from the bodjDr most of the cells were Ijmiphoid. The 
majoritj'' were slightlj^ larger in diameter than an erythrocjde. The nucleus was 
round or oval, contained two or three large particles of chromatin joined by 
delicate strands, and was sharply demarcated from the encircling narrow rim of 
basophilic, nongranular cytoplasm bj' a distinct membrane. At the periphery of the 
culture were a few ameboid cells. A few pol 3 '^morphonuclear cells in which the 
fine neutrophilic granules were readily visible in the cytoplasm were scattered 
throughout the culture. A rare normoblast was seen in these control sections. 

At the end of six hours, active migration was present around the peripher 3 ' of 
the explant. At the outer edge of the zone of migration .there were many poh’- 
morphonuclear leukocytes, the C 3 doplasm of which was filled with fine, almost 
imperceptible, reddish-purple granules. The majorit 3 '- of the ameboid cells had the 
appearances of the exudate mononuclear cells or pol 3 ’blasts, as described by klax- 
imow (1902-1928) ; the 3 ' were characterized 63 ' an eccentric, irregular and wrinkled 
nucleus and irregular, cloudy blue cytoplasm, which assumed a variety of shapes. 
While most of the pol 3 'blasts were rounded, a few were elongated and had long 
triangular pseudopodia. 
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Scattered among these polyblasts were ameboid cells that had a single-lobed 
nucleus gathered at one end of the cell and an irregular, definitel}^ granular C3do- 
plasm. These granules were very slightly larger than those in the polymorphonu- 
clear cells and stained dull red. These cells were recognized ameboid m3'elocytes. 
A very rare eosinophilic myelocyte was seen. Within the explant there had been 
h3^pertrophy of most of the cells, although those in the more crowded areas 
remained unchanged. The enlargement had occurred in both the nucleus and the 
cytoplasm, although the latter was more abundant than in the original cells, and the 
nucleus had assumed an eccentric position. 

After twelve and eighteen hours, the zone of migration was wider and contained 
a variety of cell forms. The largest number of cells were rounded and elongated 
polyblasts, polymorphonuclear neutrophils, ameboid neutrophilic myelocytes and an 
occasional dying cell with a p3'knotic nucleus. A few of the ameboid polyblasts 
contained ingested debris. Scattered among the ameboid cells were numerous'^neu- 
trophilic myelocytes; in these cells, the nucleus was round or slightly indented, 
and the cytoplasm contained very fine neutrophilic granules; in many the cytoplasm 
bulged to one side of the nucleus. Numerous rounded myeloblasts were also present 
near the edge of the explant. In the zone of migration the outstanding feature 
was the large number of transitional forms between myeloblasts and ameboid poly- 
blasts. Within the explant at this stage there had been hypertrophy of the majority 
of the cells ; the nuclei were larger and more vesicular, and contained from one 
to three acidophil nucleoli, and were frequently deeply lobulated; the c3docentrum 
was prominent in many. A few cells had a relatively large amount of cytoplasm 
and were morphologically similar to monocytes. A few myelocytes were distin- 
guished. Most of the cells that were not c!osel3' packed had assumed a slightly 
irregular, frequently elongated shape arid appeared to be ameboid. No polymor- 
phonuclear neutrophils were found within the explant; apparently these elements 
had all migrated into the medium. The culture was sparsely dotted with pyknotic 
nuclei of dying cells. At the edge of the explant, an occasional typical normoblast 
was seen, and in a few of these the nucleus was in the process of being extruded. 

After forty hours, very few polymorphonuclear leukocytes were seen in the zone 
of migration, and most of those present had pyknotic nuclei. The polyblasts had 
increased in number and size; there were now man3’- spindle-shaped and pol3diedral 
cells with long cytoplasmic processes. Close to the explant were rounded poly- 
blasts and relatively few neutrophilic myeloc3ries. 

Within the explant were active phagocytes about the size of an erythrocyte; 
their cytoplasm contained debris, and their nuclei were crowded to one side by 
the ingested "particles. However, most of the cells here were nonphagocytic, had 
large, round or oval, vesicular nuclei, each occup3dng about two thirds of the cell, 
and basophilic nongranular cytoplasm. There were a few mitotic figures within 
the explant. Scattered throughout the explant were many cells characterized by 
a deeply p3dvnotic nucleus and an acidophilic rounded cytoplasm, which resembled 
normoblasts. However, there was a great variety in the size of their pyknotic 
nuclei as well as in the size of the definitely acidophilic cytoplasm, from a diameter 
equal to that of an erythrocyte to half that and less. Because of the absence of 
transitional forms between the lymphoid t3'pe of cell through the basophil erythro- 
blast and normoblast stages, and because of the variety in size and the absence of 
a sufficient number of mitotic figures, it seems clear that these were degenerating 
leukocytes rather than normoblasts. One or two cells were seen that were typical 
of pol3'chromatic er3-throblasts with a heav3' "checker-board” chromatin arrange- 
ment of the nucleus. However, since the normoblasts in the smear of the blood 
cultured constituted 0.5 per cent, it is thought that the small number found in the 
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culture could. be attributed only to explanted normoblasts and not to those that 
had arisen heteroplastically from a l}'mphoid precursor in the culture. 

After sixty hours, migration had continued at a slower rate. The cells in the 
zone of migration had increased in size, and many of them were fibroblast-like. 
The nuclei were large and pale, with dustlike particles of chromatin arranged in 
a fine network ; the nuclear membrane was smooth in contrast to the lobulated and 
wrinkled membrane of the small polyblasts, and one, or occasionally two, large 
nucleoli were prominentli’^ acidophilic. There were many cells similar to these 
elongated pob’^blasts, with irregular or plump, oval nuclei and an ameboid cyto- 
plasm, which was pale gray and very fine, and contained reddish-purple granules. 
These were thought to be ameboid myelocytes. A rare polymorphonuclear cell was 
present with a somewhat pyknotic nucleus. There were manj^ dead cells with 
shrunken acidophilic cytoplasm, and pyknotic nuclei were scattered among the 
polyblasts. 

Within the explant were frequent mitotic figures. At the periphery the cells 
were slightly elongated, while in the center they had maintained their rounded 
shape. The nuclei were large and vesicular, contained one or two nucleoli, had 
a fine chromatin arrangement and a heavy, frequently deeply indented nuclear mem- 
brane. In many cells the cytoplasm was vacuolated and contained ingested par- 
ticles. Sparsely distributed through the culture were deeply pyknotic nuclei of 
dead cells ; again, in the areas where there were dense groups of erythrocytes these 
cells resembled normoblasts. But here, too, the absence of transitional forms from 
lymphoid cells and basophilic erjdhroblasts and normoblasts, and the variation in 
size of the cells, were evidence against erythropoiesis in vitro. 

After eighty-eight hours, the elongated cells in the zone of migration had 
developed very long, slender, tapering processes. The cells were not as large or 
as long as in the sixty hour cultures, and the percentage of rounded and phagocytic 
cells was higher. Within the explant were many dead cells. Practically all of 
the living cells were macrophages, many of which contained phagocytosed debris. 
There were occasional binucleated cells, and many cells had a very large, deeply 
lobulated nucleus surrounded by a wide margin of vacuolated cytoplasm. No cells 
with specific granules were seen. 

After four days, active phagocytosis was progressing, and as the leukocytes 
died and were ingested, clear areas remained, into which the polyblasts migrated, 
becoming then elongated and fibroblast-like. Most of the cells within the explant 
were very large with vesicular nuclei and vacuolated cytoplasm. Occasional mitotic 
figures were present. 

After six and eight da}"S, the cultures showed large numbers of dead cells, and 
in contrast with the closely packed cellular explant of the original cultures contained 
few living cells, most of which were macrophages of great size. The nuclei in these 
greatly hypertrophied phagocytic cells were relatively small and crowded to one 
side. Very few spindle-shaped or elongated polyblasts remained. The cultures 
were heavily speckled with pyknotic nuclei of dying cells. The red blood cells had 
been ingested or hemolyzed. 

In summary, the following findings were significant : 

1. On the basis of the study of the dry smears of the blood, the 
case was diagnosed as myeloblastic leukemia, and the postmortem 
observations supported this diagnosis. 

2. In the sections of the cultures of the huffy coat, it was impossible 
to dift'erentiate the large majorit}’^ of cells from lymphoc}d;es. 
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3. In the young cultures, some of these lymphoid cells hypertrophied 
and developed granular cytoplasm; they were then classified as myelo- 
cytes. 

4. Large numbers of the lymphoid cells developed into polyblasts. 

5. In the zone of migration of the early cultures, the cytoplasm of 
many cells, otherwise identical with the ameboid poiyblasts, contained 
granules indistinguishable from specific neutrophilic granules. These 
cells were interpreted as being ameboid neutrophilic myelocytes. In the 
older cultures these cells were absent. 

6. In the older cultures it was evident that the polyblast had 
developed into fibroblast-like cells. 

7. AVithin the explant, and among larger numbers of dying leuko- 
cytes, the majorit}' of the cells became actively phagocjdic and greatly 


Table 2. — Blood Counts in Case 3: Acute Mycloblasfic Leukemia 
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h 3 '^pertrophied. The remaining cells developed large vesicular nuclei 
and became fibroblast-like. 

8. No ewdence was found that red cells had developed during the 
process of culture. 

9. The polymorphonuclear cells were actively ameboid and wandered 
out from the explant, where they began to show evidence of degeneration 
as early as twelve hours after explantation. 

Case 3. — Acute Myeloblastic Leukemia. — R. C., a boy 5 years of age, was 
admitted to the Evanston Hospital under the care of Dr. H. O. Lussky, on March 
10, 1931, in a critical condition. There was a history of pain and swelling in the 
right elbow one and one-half 3 'ears previous^, with a recurrence after nine months. 
Seven weeks before entry a croupy cough developed, and a fever of from 100 to 
101 F. had been present since that time. Rather severe pain in the lower half of 
his right leg had developed one week before admission. Ph 3 ’sical examination 
revealed an acutely ill, poorly nourished child, who was extremely pale. The ton- 
sils were very large and edematous, and shotlike generalized lymphadenopathy was 
present. The spleen and liver were not palpated. The temperature was of septic 
t 3 -pe. On.AIarch 17, 1931, the child died. 

.The blood cell counts were as shown in table 2. 
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The clinical diagnosis was myelogenous leukemia. 

The anatomic diagnosis as ascertained post mortem Dr. F. D. Gunn was as 
follows : high grade hyperplasia of the bone marrow ; hypertrophy (moderate) and 
myeloid metaplasia of the spleen; leukemic infiltration of the liver, kidneys, intes- 
tine and myocardium ; myeloid metaplasia of the subcutaneous, mediastinal and peri- 
pancreatic lymph nodes; multiple small superficial ulcers and macular hemorrhages 
of the skin; hemorrhage of the gums; hemorrhages of the muscles and fascia of 
the chest and abdominal wall, endocardium, myocardium, pericardium, peritoneum, 
pleura, thymus and esophagus ; hemorrhages into the lumen of the intestine ; mucous 
polyp of the ileocecal valve ; high grade general anemia. Final diagnosis : acute 
myeloblastic leukemia. 

Observations in Leukocyte Cultures: On the day the cultures were made, the 
blood cell counts were: red, 1,530,000, with hemoglobin, 25 per cent; white, 149,000; 
differential (on dry smear stained with May-Griinwald-Giemsa), 9.5 per cent 
m 3 'eloblasts, 60 per cent promyelocytes, 7.5 per cent neutrophilic myelocytes, 3.5 
per cent metamyelocytes, 1 per cent polymorphonuclear neutrophils, 16 per cent 
small lymphocytes, 2 per cent erythroblasts and 1 per cent normoblasts. On 
searching the smear, only 2 platelets were seen. 

The promj^elocytes were very large, being twice the diameter of an erythrocyte, 
and had a smooth oval or plumpy lobulated nucleus with a fine chromatin arrange- 
ment; the separation of chromatin and parachromatin was not distinct, and a nar- 
row rim of bluish-gray cytoplasm was speckled with a few small, bright red 
granules. The myelocytes wete similar, except that the nucleus was more frequently 
round, and there was a dense accumulation of neutrophilic granules at one side 
of the cytoplasm. The myeloblasts could not be sharply distinguished from the 
promyelocytes, and were similar except for the absence of granules. The meta- 
m 3 ’-elocjffes had fine neutrophilic granules as had also the rare polymorphonuclear 
cell that was present. Rarely a basophilic erythroblast, a very largp, deeply baso- 
philic cell, round in outline and having a large nucleus characterized by a heavy 
chromatin pattern, was seen. Smaller erythroblasts with polychromatic cytoplasm 
and typical normoblasts were rare. Small mononuclear cells, the size of an eryth- 
rocyte, with a heav 3 " chromatin pattern in the nucleus and blue cytoplasm, were 
l 3 'mphocytes. 

In the control cultures, fixed immediateL-^ after explantation, the majority of 
the cells were m 3 "eloC 3 '’tes. The nucleus in man 3 ’’ of them was deeply lobulated : in 
others, it was smoothly oval, and fine neutrophilic granules could be seen in the 
cytoplasm. Few pol 3 Tnorphonuclear neutrophils were seen. Many large, round 
cells with oval or indented nuclei and basophilic cytoplasm were probably those 
that were called myeloblasts in the dr 3 ' smear, and those that were smaller with 
narrow rims of basophilic cytoplasm were indistinguishable in section from small 
lymphocytes. No normoblasts were seen. 

After two hours of incubation, active ameboid migration had occurred. A rela- 
tiveh' wide ring of ameboid forms surrounding the explant consisted chiefl 3 " of 
elongated cells with finger-like pseudopodia. The nuclei in these cells presented 
bizarre shapes : some were elongated ; others were dumb-bell-shaped, spindle-shaped, 
or deepl 3 ' wrinkled. The C 3 'toplasm was lightL’- basophilic. These cells were 
t 3 'pical of the earl 3 - stages in the development of polyblasts. A few pol 3 'morpho- 
nuclear neutrophils were present in this zone. Within the explant, some of the 
cells had not changed : others were apparenth' d 3 'ing, having deeply p 3 -knotic 
nuclei, and many were definitely hypertrophied. 
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After five hours, the ameboid cells in the zone of migration were larger, although 
there was a higher percentage of rounded cells than in the two hour cultures, 
especially adjacent to the explant. The ameboid cells had either oval or rounded, 
deeply lobulated nuclei, and abundant pale grayish-blue cytoplasm containing a few 
almost imperceptible red granules. In the cytoplasm of a few of the elongated, 
and in most of the rounded, cells were man}-^ dull red granules, which varied in 
size from those at the limit of visibilit}'', to definite, easily distinguishable ones. A 
few cells with large, deeply indented or fissured nuclei were present; these, too, 
had a few scattered fine red granules of a variety of sizes in the cytoplasm. There 
were very few phagocytic cells in the zone of migration, and in each of these the 
single, crescent-shaped nucleus was crowded to one side by large vacuoles in the 
cytoplasm, which also contained small granules. Many small cells with pyknotic 
nuclei were scattered among the ameboid cells. 

Within the explant, the living leukocytes were rather sparsely distributed among 
erythrocytes and cells with deeply pyknotic nuclei. Practically all of these living 
cells were larger than those in the control, or two hour, cultures. Afany phago- 
cytes containing ingested cellular debris and many myelocytes with round or deeply 
lobulated nuclei were present. A few myeloblasts were still to be seen. Afitotic 
figures were scarce, and an occasional cell with two small, round nuclei was seen. 

After eighteen hours, migration had continued, and the ameboid cells presented 
a great variety of shapes and sizes. In some fields the majority were greatly 
elongated, with long, slender, finely granular cytoplasmic processes, and spindle- 
shaped or dumb-bell-shaped nuclei. In other fields .more of them were rounded 
ameboid cells with the polyblast type of nucleus and abundant; irregularly outlined 
cytoplasm. Several polymorphonuclear cells with lobulated and constricted nuclei 
and acidophilic cytoplasm were seen. A few of the ameboid cells were phagocytic 
and contained ingested red blood cells. Within the explant, the leukocytes were 
scattered through the dense collection of red cells. Alost of the h 3 'pertrophied cells 
and some of the smaller cells were phagocj'tes, which contained digested debris. The 
rest were myelocytes and myeloblasts. A few mitotic figures were seen. No eryth- 
ropoiesis was found. 

After twenty-nine hours, the zone of migration had widened still farther. In 
addition to the previously described elongated and rounded, polyblast-like cells, 
there were manj-^ large, round mj'elocytes, each having a large, round or oval, 
deeply stained nucleus and slighth' acidophilic cytoplasm, in which fine neutrophil 
granules were present. Afaity of these cells were also phagocytic, containing 
ingested erythrocytes and nuclear debris. Occasional mitotic figures were present 
in the zone of migration. A few djdng cells, with acidophilic, round cytoplasm 
and shrunken, broken or round pyknotic nuclei were seen. 

Within the explant, many mitotic figures and occasional binucleated cells were 
seen. Active phagocjdosis by mononuclear cells was occurring ; most of these cells 
had granules in their cytoplasm. Alany A-ery large, round cells, some of which 
had nongranular, basophilic cytoplasm, and others of which had slightly acidophilic, 
definitely granular cytoplasm, were present. Polj'morphonuclear cells were rare 
within the explant. A large number of small cells had pyknotic nuclei. 

After fifty-four hours, most of the cells in the zone of migration were rounded, 
and many cells were dying. A few large myelocytes with large, oval nuclei and 
granular, acidophilic cidoplasm were still present. Active phagocytosis by spher- 
ical cells with relatively small, crescent-shaped nuclei and a large quantity of 
vacuolated cytoplasm was taking place ; granules were inconstantly present in these 
cells. These phagocytic fells had not reached the size of those at the same stage 
of cultivation in case 2. A few poh’morphonuclear cells were still present. 
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Explanation of Plate 

All the figures are drawn at the same magnification (Zeiss 2 mm., apochromatic 
objective, 20 X ocular) with camera lucida at microscope stage level. 

Fig. 1. — Two lymphocytes from the peripheral blood just before e.xplantation. 
Dry smear, stained with May-Griinwald-Giemsa stain. 

Fig. 2. — A portion of a section through the buffy coat of the centrifugated 
blood used for explantation, showing the size and homogeneity of the cells. 

Fig. 3. — section through a twenty-four hour culture, showing an apparently 
unchanged small lymphocyte, several medium-sized and one very large lymphocyte. 

Fig. 4. — A similar section showing three unchanged lymphocytes, two monocytoid 
cells and one exceedingly large lymphocyte with very prominent acidophil nucleolus. 

Figures 2. 3 and 4 are from preparations fixed in solution of formaldehyde plus 
Zenker's fluid and stained with hematoxylin-eosin-azure. 
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In summary of the morphologic changes observed in the cultures of 
these cells from myeloid leukemia, in which the large majority were 
myeloblasts and promyelocytes, the following points were significant: 

1. In the earliest cultures, the explant was surrounded by a wide 
zone of ameboid cells, which were morphologically identical with poly- 
blasts. 

2. Shortly afterward, many of these actively phagocytic polyblasts 
contained numerous reddish-purple granules, which varied in size from 
that at the limit of visibility to that of eosinophilic granules. 

3. Some myelocytes contained ingested cellular debris. 

4. Since a large proportion of the cells in the early cultures had 
granular cytoplasm, it was impossible to say definitely that there had 
been maturation of myeloblasts into myelocytes, although this seemed 
probable. 

5. The majority of the cells in the cultures were actively ameboid 
and phagocytic. 

6. The nature of the granules, which resembled neutrophilic granules, 
except for their variation in size, is debatable. It is possible that they 
were similar to the so-called toxic granulation of the neutrophilic leuko- 
cytes during infections. 

Case 4 . — Acute Mycloblastic (?) Leukemia. — W. P., a man 33 years of age, 
entered the Billings Hospital, March 18, 1931, with the history of a rather insidious 
onset of headache, oliguria, lumbar pain and constipation ten weeks previously. 
.A.bout three weeks later, he noticed swellings on each side of his neck, which 
were painless and grew progressively larger. Some drainage had occurred from 
the one under his ear. Ten years previously, following an attack of measles, 
he had had swollen glands in the neck, which persisted for about six weeks. 
Seven years later, three nodules developed in the submental region, which subsided 
after nonspecific treatment with arsphenamine. 

The essential findings on ph 3 'sical examination were those of an acutely ill 
3 'oung adult who was markedly anemic and feverish. There were two draining' 
sinuses on each side of the neck and two just to the right of the midline. The neck 
was obviouslj’' deformed b}’’ the subcutaneous swellings. On palpation, several dis- 
crete nodules, ranging in size from that of a pea to that of a goose egg, were felt 
in the chain of Ijmiph nodes posterior to the sternocleidomastoid muscles, as well 
as maity bean-sized nodes in the supraclavicular spaces. The IjTnph nodes in the 
axillarj’-, epitrochlear and inguinal regions were palpable also. There was evidence 
of the presence of fluid in the pleural cavities. The spleen was palpable 8 cm., 
and the liver 4 cm., below the respective costal margins. 

The illness ran a febrile course with peaks of fever of 104 F. for a few days, 
and then the temperature lowered gradualh'. The contents of the pleural cavities 
were aspirated several times for relief of dj'spnea, the fluid being sterile each time 
and showing a cellular content similar to that of the blood. Nodules in the sternum 
suggesting metastases developed, but this interpretation was not borne out by the 
roentgen findings. The patient was discharged on May 2, 1931, and died two 
months later. No autopsy was done. 
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The blood findings of Dr. Ernestine Kandel, the attending hematologist, are 
given in table 3. 

Dr. Kandel felt that the large number of immature forms seen during the acute 
febrile stage following admission were myeloblasts, and the diagnosis of acute 
myeloblastic leukemia was made. As the acute S 3 "mptoms subsided, the immature 
forms appeared to be more typical of Ij'mphocytes. She then felt that the condition 
was chronic lymphatic leukemia with a myeloid reaction during the febrile stage. 
Observations in Leukocyte Cultures : On the day of obtaining the blood for 
culture, March 24, 1931, the cell counts were; red, 1,480,000; hemoglobin, 32 
(Dare) ; white, 250,000; differential (300 cells), 85.3 per cent myeloblasts, 3 per cent 
metamyelocytes, 3.6 per cent polymorphonuclear neutrophils, 1 per cent promyelo- 
cytes, 1 per cent neutrophilic myelocytes, 0.5 per cent eosinophilic myelocytes, 5 per 
cent small lymphocytes, 0.3 per cent normoblasts and 0.3 per cent mitotic figures 
(in mji-eloblasts). 

Table 3. — Blood Counts in Case 4: Acute Myeloblastic {?) Leukemia 


Differential, ner Cent 



3/lS So 1,500,000 800,000 S .. .. 4 84 S .. .. 0 

3/24 32 1,400,000 250,000 3.0 .. .. o So 1 l.o 3 

3/30 32 1,480,000 320,000 l.o 70.3 o 4 4.3 S.5 

3/31 330,000 14 1 .. 22 27 .. 1 0 19 

4/ G 30 1,500,000 280,000 5 .. .. 31 30 1 1 2 21 

4/15 30 1,100,000 270,000 20 1 .. 34 13 .. 1 3 0 

4/20 30 1,490,000 300,000 43 37 10 3 .. 3 

4/28 15 .. 1 23 21 2 .. 4 34 

5/ 1 10 .. .. 04 2 24 


The myeloblasts in dry smears were round cells about one and a half times as 
large as an erj’'throcyte, each with a round or oval nucleus containing from one to 
three nucleoli and a fine chromatin pattern. The nuclear membrane was thin but 
.distinct. In most of these cells, the nucleus was slightly eccentric and was sur- 
rounded by a halo, wider on one side, in which azure granules were prominent. 
In a few of these cells, fine, almost imperceptible neutrophilic granules could also 
be seen in this halo. The cytoplasm be 3 mnd the halo was basophilic and frequently 
finely vacuolar. The neutrophilic myelocytes had a round or slightly oval nucleus ; 
the cytoplasm was filled with very fine neutrophilic granules together with a few 
scattered, more prominent, azure bodies. The metam}’'elocytes were characterized 
by a round or elongated oval nucleus with a heavy chromatin pattern, and the presence 
of specific neutrophilic or eosinophilic granules in the cj'toplasm. The small lympho- 
cytes had a small, oval nucleus with a hea\y chromatin pattern and a pale blue rim 
of cjdoplasm, in which were seen a few bright azure granules. The normoblasts 
seen in the smear were typical, with polychromatic cytoplasm and p 3 'knotic nuclei. 
Occasional mitotic figures were found among the m 3 'eIoblasts. 

The control sections of the buffy coat, fixed at the time of explantation, con- 
sisted of a mass of leukocytes with small clumps of erythrocytes scattered through- 
out the clot. Although there was a fairly equal distribution of the various cells 
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throughout the tissue, in some areas cells of one type were seen in groups. This 
was especially true of the erythrocytes and of the polymorphonuclear cells, while 
the mononuclears were more evenly distributed throughout the sections. The speci- 
men was made up for the most part of large lymphoid cells, varying in size from 
that of an erythrocyte to twice that size. The nuclei were large, oval or indented, 
occasionally horseshoe-shaped, with from one to three large nucleoli, a fine chro- 
matin pattern and a thin, but distinct nuclear membrane. The cytoplasm was baso- 
philic. There were frequent cells in which there was a relatively large amount of 
slightly acidophilic cytoplasm containing varying numbers of fine neutrophilic 
granules, and a round or horseshoe-shaped nucleus. Frequent eosinophilic cells, 
most of which were myelocytes, were prominent because of their bright red gran- 
ules. Occasional ameboid figures were present. Relatively few pol}>-morphonu- 
clear cells were seen among the massed round cells, although in some areas they 
were numerous. A few smaller cells in which the nuclei stained deeply and had 
a heav}' chromatin pattern were interpreted as being small lymphocytes. Very 
few normoblasts with polychromatic cytoplasm and round nuclei were seen. 

After seven and a half hours, there was a wide zone of migration, the outer 
edge of which was made up almost entirely of polymorphonuclear neutrophils. 
Nearer the explant, rounded myelocytes were scattered among the polymorphonu- 
clear leukocjdes. Here, too, were seen elongated cells, each with finger-like proc- 
esses of finely granular cytoplasm and an oval or triangular nucleus containing 
from one to three nucleoli at one pole of the cell. Frequent, large, round cells 
with large, horseshoe-shaped nuclei and basophilic cytoplasm resembled monocytes. 
Occasional eosinophilic. leukocytes with round, indented or lobulated nuclei were 
present. Within the explant, the changes were less marked, but hypertrophy of 
the majority of the cells had occurred. Their cytoplasm had increased in amount, 
and in many the nucleus had assumed a slightly eccentric position. While most 
of the cells appeared larger than in the control tissue, there were also many appar- 
ently unchanged lymphoid cells. 

After twelve hours, the zone of migration was wider, and there was more varia- 
tion in the cell forms. The outer edge of the zone was made up chiefly of poly- 
morphonuclear neutrophils. Nearer the explant the number of rounded and elon- 
gated cells with granular cytoplasm and oval or kidney-shaped nuclei had increased 
greatly. Occasional very long, slender ameboid cells with basophilic cytoplasm in 
which fine granules were distinguishable were seen at the edge of the explant. 
Frequent eosinophilic myelocytes were present. An occasional medium-sized hemo- 
cytoblast with a large, plump nucleus containing from one to three nucleoli outlined 
by a distinct nuclear membrane and surrounded by a rather wide border of deeply 
basophilic cytoplasm lay among the ameboid cells. 

Within the explant, frequent eosinophilic myelocytes were recognized among 
the closely packed leukocytes, among which were many cells with finel}' granular 
cytoplasm, identified as neutrophilic m3'elocytes. Rare mitotic figures were seen, 
and some of the cells were dead. 

After twentj'-four hours, manj- of the cells had died. At the outer edge of 
the zone of migration the polymorphonuclear neutrophils were still the predom- 
inating type, although some of them had pj'knotic and broken nuclei. Nearer the 
explant were large numbers of round cells, the majority of which had vesicular 
nuclei, containing one or more large oxj-philic nucleoli, and narrow rims of non- 
granular basophilic cytoplasm. Scattered among them were numerous monocytoid 
cells with deeply indented nuclei and large amounts of nongranular cytoplasm. 
There were also many round cells with eccentric nuclei and finely granular cyto- 
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plasm, which were probably metamyelocytes ; some of these had band-shaped nuclei 
and were ameboid. A few elongated cells wdth nongranular cj’toplasm were also 
present. 

At the edge of and -within the explant, the majority of the cells had each a 
large nucleus with from one to two prominent nucleoli and a distinct, although 
thin, nuclear membrane surrounded by a narrow rim of nongranular basophilic 
cytoplasm. However, in many cells of this type, fine reddish-purple granules were 
seen within the cytoplasm. A few cells of the hemocytoblast t5^pe were present at 
the edge of and within the explant. Frequent eosinophilic myelocytes and meta- 
myelocytes were scattered throughout the culture. A few mitotic figures were 
seen. An occasional phagocytic mononuclear cell, the cytoplasm of which contained 
ingested debris and the nucleus of which was crowded to one side, was found within 
the explant. 

After thirty-one hours, the zone of migration was still made up chiefly of poly- 
morphonuclear neutrophils. Near the explant lay more of the rounded and elon- 
gated myelocytes than at twenty-four hours. The cells tended to be arranged in 
clumps, in which the polj'morphonuclear leukocyte was the predominating type, 
together with one or two very large, round cells with vesicular nuclei and baso- 
philic nongranular cytoplasm and a few neutrophilic mj'elocytes and metamyelo- 
cytes. No mitotic figures were seen in these groups of cells. Occasional phagocytes 
with nongranular cytoplasm containing particles of debris were present among the 
dying cells at the edge of and within the explant. 

Within the explant, the large majority of the cells were round. They were larger 
than the ones in the original explant, and the number of cells with finely granular 
cytoplasm was greater. There were many transitional forms between the non- 
granular, round cells, mj-^eloblasts, finely granular neutrophils, myelocytes, meta- 
myelocytes and polymorphonuclear cells. No mitotic figures were seen in the 
explant. 

After fifty-six hours, in the zone of migration many of the polymorphonuclear 
cells were dead; a few were living, especially in the area near the explant. In 
this region were many transitional forms, mj’^elocytes, metamyelocytes, band-shaped 
polymorphonuclears and their lobulated nuclei. Frequent elongated cells with 
round nuclei and irregular, granular cytoplasm were seen. 

Within the explant, the number of phagoc3'tic cells had increased greatly. These 
active macrophages were large and nongranular, and contained varying amounts 
of cellular debris. Within the cytoplasm of some were seen engulfed eosinophils 
and smaller lymphoid cells, the nuclei of which still maintained their chromatin 
markings and nucleoli. The majority of the living cells in the cultures were defi- 
nitelj’’ larger than those originally explanted. Alany cells of the hemoc3qoblast 
type were seen; these were large cells from two to three times the diameter of 
adjacent er3’throcytes, and each had a large, oval or kidney-shaped nucleus with a 
large clump of chromatin and an abundance of deeply basophilic cytoplasm. They 
were not as large as the hemocytoblasts found in case 1 , however. Although the 
majority of the cells in the explant were lymphoid in type, there were frequent 
transitional forms to be seen, from the neutrophilic myelocytes, metamyelocytes and 
pol3'morphonuclear cells, and a smaller number of similar eosinophilic cells. 

After sevent3’--two hours, large numbers of the cells had died, but the majority 
were living. In the zone of migration a few long, spindle-shaped cells with greatly 
elongated processes were seen, in addition to the ameboid myelocytes and pob'- 
morphonuclear neutrophils. Within the explant were man3^ eosinophilic and neutro- 
philic mycloc3^es and metamyelocytes. A few mitotic figures were seen in these 
cells. Many nongranular phagoc3-tes were present. Although there were some 
cells that had not changed in appearance from the explanted ones, the majority of 
them had increased in size. 



PIERCE— LEUKEMIC BLOOD LEUKOCYTES 


313 


In summary of the findings in this case, in which S5 per cent of the 
cells in the differential smear were considered to be myeloblasts, it may 
be said : 

1. Some of the myeloblasts seemed to mature into myelocytes and 
polymorphonuclear leukocytes. 

2. Some of the smaller myeloblasts hypertrophied into large ones 
( hemocytoblasts ) . 

3. Frequent macrophages were seen after twenty-four hours. These 
contained as many as four erythrocytes. 

4. A few long, spindle-shaped or stellate-shaped cells appeared in 
the fifty-six hour and later cultures. 

5. No evidence of erythropoiesis was observed. 

The explanted cells behaved, then, in culture like those of myeloid 
leukemia. The question arises as to whether the cells in the dry smear 
and the blood in the later course of the disease were myeloblasts rather 
than lymphoblasts. 

Case S . — Chronic Lymphatic Leukemia. — H. I., a white man, aged 60, entered 
the Billings Medical Clinics with a complaint of tinnitus. On physical examination, 
generalized lymphadenopathy and splenomegaly were found. He is still under 
observation. His general condition is fairly good. The clinical course and find- 
ings, as well as the blood picture, are those of chronic lymphatic leukemia. 

Observations in Leukocyte Cultures ; At the time of removal of the blood for 
culture, the cell counts were: red, 4,440,000, with hemoglobin 13 per cent; white, 
219,000; differential, 1.5 per cent polymorphonuclear leukocytes, 86.5 per cent 
small lymphocytes and 12.5 per cent medium-sized lymphocytes. 

In the control culture, fixed shortly after explantation, the explant was seen 
to be a dense mass of small lymphocjdes, with a typical heavj" chromatin pattern 
in the oval nuclei and basophilic cytoplasm. A few pob'morphonuclear cells were 
sprinkled sparsely through the culture. At the edge of the explant were a few 
cells each of which had a greater amount of cytoplasm and a slight indentation 
of the nucleus. No monocytes were seen. 

After four hours, there had been little if any change in the appearance of the 
cultures other than an occasional round small lymphocyte which -had migrated from 
the explant. 

After sixteen hours, there were large numbers of small lymphocytes in the 
zone of migration which had maintained their round shape and also the normal 
nucleus-cytoplasm relationship. A very few monocytoid cells with abundant cjdo- 
plasm and an occasional medium-sized lymphocyte were present. A few polymor- 
phonuclear neutrophils and eosinophils were seen. Within the explant there had 
been little change. 

After twenty-four hours, the zone of migration contained a large number of 
cells. In some of the cultures, the cells in this zone were chiefly small lymphocytes 
and large monocytes with an occasional polyblast ; in other cultures, the zone of 
migration contained large numbers of dumb-bell-shaped and elongated polyblasts 
with blunt, long pseudopodia and faintly basophilic cj-toplasm, in addition to small 
lymphocytes and rounded polyblasts. A few large cells with small, round or oval 
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nuclei and finel}' vacuolated cytoplasm were seen both in the zone of migration 
and at the edge of the culture. Some of these contained ingested debris. Alany 
of the cells in the cultures were dying and had p 3 ’^knotic and broken nuclei. 

After seventy-two hours, most of the cells were dying. In the zone of migra- 
tion there were many ameboid forms, and some of the cells were greatly elon- 
gated. Many small and a few large macrophages were present. There were many 
unchanged cells still present in the explant. 

In summary, the changes observed in the cultures of the cells of this 
case of chronic lymphatic leukemia were : 

1 . IMany of the l3unphocytes disintegrated t^ery early, although most 
of them remained unchanged. 

2 . Some l3TOphocytes migrated and developed into rounded and 
elongated pol3’’blasts, which later became phagoc3dic. 

3 . A few large monoc3d;es were seen. 

4 . No mitotic figures were seen in the cultures. 

5 . No hemoc3’’toblasts were found. 

Case 6 . — Chrome Myelogenous Leukemia. — S. D., a Negro, aged 18, was admit- 
ted to the Cook County Hospital on Nov. 12, 1930, with a history of insidious 
onset of loss of weight, d^'-spnea, enlargement of the abdomen, recent epistaxis, 
difficulty in hearing and pain in the back. On entrance examination there were 
evidences of fluid in the chest, palpable b'mph nodes, an enlarged spleen, and hem- 
orrhages from the mucous surfaces. The red count was 2,300,000; the total white 
count, 453,000, with a large number of mj'clocytes and polymorphonuclear cells. 
A typical leukemic retinitis developed. The patient suffered repeated hemorrhages 
from the mucous surfaces. Against advice, on March 24, 1931, he was taken from 
the hospital. 

Observations in Leukoc 3 de Cultures: At the time of obtaining the blood for 
cultures, the cell counts were: red, 2,300,000, with hemoglobin 50 per cent; white, 
453,000; differential, 4 per cent band-shaped and 27 per cent segmented pob^mor- 
phonuclear leukoc 3 'tes, 4.5 per cent m 3 -eloblasts, 52 per cent neutrophilic myelocytes, 
3 per cent eosinophilic metamyelocytes, 3 per cent myeloc 3 des, 2 per cent micro- 
m 3 ’^elocytes, 3.5 per cent normoblasts, 1 per cent basophilic erythroblasts, 0.5 per 
cent basophil leukoc 3 des and no l 3 ^mphoc 3 des. 

In the dry^ smear, the neutrophilic myelocytes were large cells, ranging from 
one and one-half to two and one-half times the size of an erythrocyte. The nuclei 
were large and had an almost imperceptible nuclear membrane and a fine chromatin 
network, and in the more deeph’ stained cells, from one to two nucleoli. The 
c3'toplasm was filled with very fine neutrophilic granules. In most of these cells 
azure bodies were also present. The m3’-eloblasts were similar large cells with 
faintly basophilic, reticular cytoplasm without neutrophilic granules, although azure 
granules were constanth" present. The eosinophilic m3'e!oc3des and metamyelocytes 
had the characteristic large, red granules packed closely in the C3doplasm. The 
microm3’eloc3'tes were the size of an erj'throcyte, had an oval nucleus, fine neutro- 
philic granules in the cytoplasm, and large, azure bodies sprinkled throughout the 
C3-toplasm. The normoblasts had a heaiy chromatin arrangement in the small, 
round nucleus, and an irregular, smooth, reddish-3'cllow C3-toplasm. The basophilic 
er3-throblasts were about one to one-half times as large as an erythrocyte and 
had a deeply basophilic C 3 -toplasm and a large nucleus, which had a fine chromatin 
arrangement and usually one nucleolus. The basophilic leukocytes had the char- 
acteristic large, bluish-purple granules in the cytoplasm. 
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In the control sections of the huffy coat, the large majority of the cells were 
only slightly larger than an erythrocyte, being rounded and not flattened as in the 
smear. The nuclei were round or oval, had each a definite nuclear membrane, fine 
chromatin arrangement and from one to three nucleoli. The cytoplasm in most 
of the cells was acidophilic and vacuolar, and fine neutrophilic granules were seen 
with difficulty. A few cells were larger, but otherwise similar. Many eosino- 
philic m3xloc3'tes were prominent because of their large, red granules. !Many 
polymorphonuclear cells were scattered among the round cells. 

After six hours, the explant was surrounded by a wide zone of migration, made 
up of neutrophilic, and fewer eosinophilic, pol3"morphonuclear leukoc3'tes. The 
migrating cells had reached the edge of the clot and were crowded closel3" together 
there. Within the explai\t most of the cells were larger than those in the control 
explant. Most of them were neutrophilic m3'eloc3des, among which a few mitotic 
figures were seen. A few polymorphonuclear neutrophils were present. A few 
normoblasts with irregularly poKxhromatic C 3 doplasm and shrunken, round, P3"k- 
notic nuclei were easil3’^ recognized among the leukocytes. 

After twent3'-one hours, the zone of migration was still composed chiefly of 
polymorphonuclear neutrophils and eosinophils, especiall3' at the periphery of the 
zone. Nearer the explant were man3'' large m3'elocytes, the C3'toplasm of which 
was often vacuolated, and the nuclei of which were large and round or oval, con- 
tained from one to three nucleoli, and had a fine chromatin pattern with a distinct 
nuclear membrane. More of the elongated myelocytes were present than in the 
six hour cultures. Frequent metam3'elocytes with band-shaped or round nuclei 
and granular cytoplasm were seen scattered among these round cells. Within the 
explant there had been hypertrophy of many of the cells. The cytoplasm had 
increased in amount and was finely granular, and many of the cells had plump 
horseshoe-shaped or deepl3’^ bilaterally indented nuclei. Fewer mitotic figures and 
few normoblasts were seen here than in the earlier cultures. 

After thirty and forty-five hours, the number of myelocytes and metamyelocytes 
in the zone of migration had increased further. It was possible to find all inter- 
mediate forms between the smaller myelocytes in the explant and the larger myelo- 
C3ffes and metamyeloc3des in the migration zone. Within the explant, the majority 
of the cells were m3'’elocytes. A few mitotic figures were present. More meta- 
myelocytes and polymorphonuclear cells were present than in the twenty-one or 
thirt3" hour cultures. A few normoblasts could be distinguished from the dying 
m 3 'eloc 3 des b 3 '' their irregularl 3 ^ shaped, pol3'chromatic C 3 'toplasm and round, pyk- 
notic nucleus. An occasional cell contained small particles of phagocytosed debris. 
After three da3's, the cultures showed evidence of death of man3'^ of the cells. In 
the zone of migration, polymorphonuclear cells and round metam3"eloc3’tes were in 
great predominance, while few ameboid m3'eloC3’tes were seen. Within the explant, 
the majorit3' of the cells were myelocytes, but large numbers of metam3'elocytes 
and man3^ pohmiorphonuclear cells were present. No normoblasts were identified ; 
man3' d3'ing cells were seen. After four da3's, the cultures contained few living 
cells, most of which were metanu-elocytes and poKmiorphonuclear leukocytes. A 
ver3' rare round macrophage was seen. Shadows of cells and cells with p3'knotic 
nuclei were frequent. 

In summary, the following observations were made : 

1. Evidence was found that myelocytes mature in culture into 
metamyelocytes and polymorphonuclear cells. 

2. No evidence of erythropoiesis was present. 
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3. Very few phagocytic cells developed in these cultures, which con- 
sisted for the most part of m 3 felocytes and polymorphonuclear cells. 

Case 7. — Chronic Myelogenous Leukemia. — J. B., a man SO years of age, entered 
Michael Reese Hospital on Nov. 12, 1931, under the care of Dr. H. Bunswanger, 
with a complaint of pleurisy pain of prolonged duration and poor vision. Six 
months previously, while he was under observation for the eye trouble, a leukemic 
blood picture was found, the total white cell count being, then, 165,000 with a large 
number of myelocytes. At the time of entry in November, he was not acutelj' ill 
and no lymphadenopathy was present, but the spleen was markedly enlarged. The 
blood cell counts on Nov. 17, 1930, were : white, 510,000 ; differential, 10 per cent 
potymorphonuclear neutrophils, 24 per cent immature leukocj^tes (band forms), 
38 per cent promyelocytes, 9 per cent myeloblasts, 29 per cent myelocytes and 2 
per cent normoblasts. He was discharged from the hospital on Nov. 26, 1931, in 
good condition, with orders to return for roentgen treatment at a later date. 

Observations in Leukocyte Cultures : The blood cell counts on the day of 
culture were: red, 3,900,000, with hemoglobin 70 per cent; white, 165,000; differ- 
ential, 10 (2.2 per cent) large myeloblasts, 178 (44.5 per cent) small myeloblasts, 
64 (16 per cent) small neutrophilic myelocytes, 5 (1.2 per cent) large neutrophilic 
mj^elocytes, 19 (4.7 per cent) metamyelocytes, 39 (9.9 per cent) band-shaped, 
79 (19.7 per cent) mature polymorphonuclear neutrophils, 3 (0.7 per cent) 
eosinophilic myelocytes and 3 (0.7 per cent) small lymphocytes. 

In the dry smears, the myeloblasts resembled large and medium-sized l)^mpho- 
cytes ; the nucleus was difficult to demarcate from the somewhat vacuolar basophilic 
cytoplasm, had a fine chromatin pattern, and from two to three vague nucleoli. 
No granules were seen in the cytoplasm. The small myelocyte had a large, bean- 
shaped nucleus with a more definite nuclear membrane and one to two nucleoli ; 
the cytoplasm was slightly acidophilic, and fine neutrophilic granules were present 
on the side of the indentation of the nucleus. In the larger myelocyte, the nucleoli 
were more prominent, and scattered throughout the cytoplasm were frequent azure 
bodies in addition to the fine neutrophilic granules. 

The control sections of the buffy coat consisted for the most part of mononu- 
clear cells, the greatest number of which were about one and a half times the size 
of an erythrocyte; each had basophilic cytoplasm and a large nucleus with a fine 
chromatin network, a distinct nuclear membrane and from one to three nucleoli. 
These were the cells that were called myeloblasts in the differential dry smear. 
There were also large numbers of cells with similar nuclei, frequently eccentrically 
placed, in the cytoplasm of which fine neutrophilic granules were visible, and these 
were recognized as neutrophilic myelocytes. A few eosinophilic myelocytes and 
metamyelocytes were present. Frequent neutrophilic metamyelocytes and band- 
shaped and mature polymorphonuclear cells were scattered throughout the tissue. 
A rare cell, with a round pyknotic nucleus and an irregular polychromatic cyto- 
plasm, was identified as an er 3 dhroblast. There were a few large, round celks, 
each with a nucleus containing two or three nucleoli and a hea\’y nuclear mem- 
brane, in which no granules were seen in the slightlj^ basophilic C3doplasm. 

After two hours’ incubation, the culture was surrounded by a zone of migrating 
cells, which was made up for the most part of pobunorphonuclear neutrophils. 
Near the explant were numerous neutrophilic myelocytes. Within the explant 
there had been little change in the cells since explantation. 

After ten hours, the zone of migration had increased greatb’- in diameter. \VhiIc 
the majority of the cells were ameboid poNmorphonuclear neutrophils, there were 
also seen similar cells in which the nucleus was not lobulated, but round, wrinkled 
or oval. Near the explant were man 3 ' round m 3 'eloc 3 'tes which had wandered from 
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the explant. Within the explant, the majority of the cells were recognized as 
mj-elocytes, having a round or oval nucleus containing from one to three nucleoli, 
fine clumps of chromatin, and a distinct nuclear membrane surrounded by a finely 
granular cytoplasm. A few large cells with similar nuclei and nongranular cyto- 
plasm were seen. These resembled large lymphocytes, but were probably myelo- 
blasts. Several metamyelocytes and eosinophils were scattered throughout the 
e.xplant. No er}dhroblasts were recognized. 

After twenty-four hours, the cells at the periphery of the zone of migration 
were poh-morphonuclear leukocytes and myelocytes. Near the explant were many 
metamyelocytes, large myelocytes, smaller myelocytes and a few round cells with 
nongranular cytoplasm. Within the explant, the majority of the cells were myelo- 
cytes. Many of these were large and had a relatively greater amount of cytoplasm 
than those in the earlier cultures. There were a few hemocytoblasts with a large, 
oval nucleus, containing two or three nucleoli, and basophilic cytoplasm. 

In several places in the culture were groups of normoblasts with round, pyknotic 
nuclei and irregular orthochromatic cytoplasm. A few dying leukocytes were 
seen, which closely resembled these normoblasts. However, these cells had a round 
outline and definite acidophilic cjdoplasm; their nuclei were of various sizes and 
shapes, and nuclear debris was present within the cytoplasm. The similarity of 
djdng cells to normoblasts makes it necessary to be guarded in the identification 
of a cell as a normoblast in blood cultures. Only when the various stages in 
erythropoiesis could be demonstrated was it considered prudent to identify the cells 
as such. 

After twenty-six hours, the largest number of cells in the zone of migration 
were ameboid neutrophilic myelocytes and polymorphonuclear neutrophils. There 
were groups of cells, more frequent at the periphery of this zone, in which there 
were many transitional forms between the ameboid myelocytes and the polymor- 
phonuclear neutrophils. Within the explant, the majority of the cells were granu- 
lar; a few were polj^morphonuclear, and a few had the horseshoe-shaped nucleus 
of a metamyelocyte. There were a few mitotic figures in large, round cells in the 
cytoplasm in which were dull red granules larger than the granules in the majority 
of the neutrophilic myelocytes and resembling those described in case 3. These 
granules were also seen in a few of the smaller round cells. A few dying leuko- 
C 3 ’tes, but no normoblasts, were seen in these cultures. 

After forty-eight hours, the type of cells in the zone of migration had not 
changed, but here the transition from myelocj'tes to polymorphonuclear cells was 
clearl)^ demonstrated bj’' the presence of a zone of mj'^eloc 3 des immediately sur- 
rounding the explant, which merged into a zone where most of the cells were 
myelocytes, and into a peripheral zone where the largest number of polymorpho- 
nuclear cells were seen. No mitotic figures were seen in the zone of migration. 
Within the explant, the majority of the cells were round myelocytes. A few 
eosinophilic nu’clocytes were prominent because of their large, red granules. A 
few mitotic figures and macrophages were seen. 

After three days, many of the cells within the explant and also in the zone of 
migration were disintegrating. In the potymorphonuclear cells and in the elon- 
gated, mononuclear, granular cells, the granules were larger than those in the 
previous culture and were identical with those described in case 3. Within the 
explant most of the living cells were large myelocytes containing the sam'e dull red 
granules, and there were frequent metam 3 -elocytes and a few pol 3 -morphonuclears 
scattered throughout the explant. 

After five days, most of the cells in the culture had disintegrated. In the zone 
of migration, most of the cells were rounded, had irregularly shaped, granlilar 
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cytoplasm and dark nuclei. Within the explant, most of the cells had pyknotic, 
shrunken nuclei and acidophilic cytoplasm, in which granules were seen with diffi- 
culty. There were many phagocytic cells having a small crescent-shaped nucleus 
crowded to one side by a large amount of vacuolated C3doplasm containing ingested 
debris. 

In summary, in cultures of the blood in this case of clironic 
myelogenous leukemia, the following observations were made : 

1. The myeloblasts developed into myelocytes, and the latter 
matured into potymorphonuclear leukocytes. 

2. Doubtful evidence was found which indicated that erythrocytes 
had developed from a large basophil progenitor.- 

3. Myeloblasts developed into macrophages in the older cultures. 

In four cases of aleukemic lymphatic leukemia in children, one of 

whom had a total white cell count of 14,000 and the other three of less 
than 5,000, the cultures of the leukocytes proA'^ed unsatisfactory. The 
cells did not grow well. The lymphocytes disintegrated early, and 
although in all of the cases a few phagocytes were obtained in the cul- 
tures, after thirty-six or forty-eight hours their origin could not be 
traced. 

COMMENT AND SUMMARY 

The outstanding morphologic changes in the leukocytes in culture 
were as follows : 

1. Pronounced ameboid activity of the cells was observed in all cases 
of lymphatic and myeloid leukemia. 

2. Hypertrophy occurred in the great majority of the explanted cells 
of all the types of leukemia, except chronic lymphatic and aleukemic 
leukemia, a large number of the cells of which remained unchanged and 
■showed evidence of early degeneration. 

3. Monocytoid cells developed in all cases, the fewest being present 
in the chronic forms of myeloid and lymphatic leukemia, and the greatest 
number, in the acute forms of both types. 

4. Polyblasts or macrophages were found in all cases, the largest 
number developing in acute myeloblastic leukemia. In the cases in 
which these cells were found in largest numbers, fibroblast-like cells also 
were seen in the later stages. 

5. Hemocytoblasts Avere seen to deA'^elop in the acute and chronic 
myeloid leukemias and also in the acute lymphatic leukemia, in Avhich 
96 per cent of the cells Avere small and medium-sized lymphocytes. 

6. EA’idence of the maturation of myeloblasts into myelocA'tes Avas 
found in the cases of myeloblastic leukemia. 

7. EA'idence that myelocytes matured into polymorphonuclear leuko- 
cytes in cultures Avas not conclusiA-e. 
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8. Evidence of the development of members of the red cell series 
from a basophilic progenitor (hemoc)’^toblast or myeloblast) was incom- 
plete. 

9. Granules similar to neutrophilic granules except for their varia- 
tion in size and shape were seen to develop in two cases of m)'eloblastic 
and one case of chronic myeloid leukemia. The nature of these granules 
was not determined, but the}'^ did not develop in the cases of acute, 
chronic or aleukemic lymphatic leukemia. They differed from the 
granules of the X cells of Rhoads and Parker in that they were larger 
and more irregular in size. 

In answer to the questions listed in the introduction of this article, it 
may be said : 

1. Leukemic blood cells in culture undergo many of the same changes 
that normal leukocytes do in similar preparations. 

2. In these experiments, the lymphoblast of acute lymphatic leuke- 
mia differed in its behavior in culture from the myeloblast of acute 
myeloid leukemia b}'’ not forming myelocytes. Both of these cells 
produced monocyte-like cells, polyblasts or macrophages, fibroblast-like 
cells, and hemocytoblasts. 

3. The lymphocytes of chronic lymphatic and aleukemic leukemia 
did not show the active growth and morphologic changes that were 
observed in those of acute lymphatic leukemia. Those few cells that 
did hypertrophy, however, behaved like those of the acute condition. 

4. Strong evidence that the small lymphocyte is a cell of various 
potencies was found. The evidence of previous investigators 
(Timofejewski and Benewolenskaia, 1926; Maximow, 1928; Caffier, 
1927 ; Bloom, 1928) that this cell has the capacity of ameboid activity 
and of development into monocyte-like cells, polyblasts and fibroblast- 
like cells is corroborated. The observation in the present investigation that 
the small l 3 nnphocytes produce large lymphoc}les (t)'^pical hemocyto- 
blasts) in culture is of great interest. This is confirmatoiy evidence for 
the contention of Weidenreich (1911), Dominici (1901-1920). 
Maximow (1907-1927) and Jolly (1923), who considered the small 
lymphocyte of the blood to be able to develop under certain conditions 
into the large lymphocyte, a view that is denied by practically all other 
hematologists, particularly Iw Nageli, Schilling and Ferrata. who 
considered the small lymphocyte to be completely differentiated. 
According to the Unitarian theor)’ of hematopoiesis as advocated by 
Maximow. Jolh% Weidenreich, Downe}". Jordan and others, the hmipho- 
cyte has still other developmental potencies, namely, into (1) the 
macrophage direction and (2) the erythrocytic and myelocytic series of 
blood cells. But the latter has not been demonstrated for blood lympho- 
cytes in culture, although the lymphocx'tes of lymphatic tissue explanted 
with bone marrow extract developed into myelocytes (INIaximow. 1923). 
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5. The observations of Timofejewsk}'^ and Benewolenskaja (1926) 
that the myeloblasts produced granuloc 3 des, monocytes and fibroblast- 
like cells were corroborated. However, conclusive evidence of er}i;hro- 
poiesis in the cultures was not observed. It is, of course, possible that 
the absence of this finding may have been due to unfavorable conditions 
in my cultures. 

6 . The finding of cells morphologically identical with nionoc 3 des as 
transitional stages in the development of polyblasts in the cultures of 
leukocytes of all the t 3 ''pes of leukemia is contradictor 3 i- to the theories 
that the nionoc 3 de arises from a specific stem cell. The present under- 
standing of the origin of the monoc 3 de is admitted^ one of great con- 
fusion, owing to the fact that various theories have been built up without 
sufficient observations of the origin of the cells in situ (Bloom, 1928). 
The main theories now activeh'^ debated fall into four main groups: 
1. Some investigators (Nageli, 1923) believe that the monoc 3 de orig- 
inates in the bone marrow from the myeloblast. 2. Others (Cunningham, 
Sabin and Doan, 1925) assert that the monoblast, normally present in 
the spleen and connective tissues, is the specific forerunner of the 
monoc 3 de. 3. Others (Weidenreich, 1911; Maximow, 1927; Bloom, 
1928) feel that the monoc 3 de is a modified tymphocyte or hemoc 3 doblast. 
4. Others (Aschoff, 1913; Schilling, 1929) contend that the monoc 3 de 
is a derivative of the histiocyte. 5. Still others (Downey, 1931) ascribe 
to it an origin from several of these sources. The findings in this 
investigation substantiate the belief of other investigators using the 
tissue culture method, namely, that the monocyte can develop into a 
macrophage, and support the observation of Maximow (1925-1928), 
Bloom (1928), Caffier (1927), and TimofejeAvsk 3 '- and Benewolenskaja 
(1926) that in the deA'^elopment of a l 3 anphoc 3 'te into a macrophage the 
l 3 nnphoc 3 de passes through a monocyte-like stage. This l 3 anphoid percur- 
sor is the much discussed cell called b 3 ’’ some the 13 'mphoblast and 63 ’’ others 
the m 3 ^eloblast, neither of Avhich can be differentiated from the other in 
sections or dr 3 ' smears. This investigation strengthens, then, the conten- 
tion of the Unitarian school that the monoc 3 de is a modified l 3 ^mpho- 
C 3 ^te. Until it can be more satisfactoril 3 ’- demonstrated that the l 3 mipho- 
C 3 'te can be morphologicall 3 ’^ differentiated from the monoblast by any 
of the known histologic methods, including supravital stain, and since 
the “rosette formation” is not specific for the monoc 3 le- (Hall, 1930), it 
appears that the weight of evidence is in favor of the “monoblast” 
being a l 3 nnphoc 3 de or a nweloblast, or both (i. e.. a hemoc 34 oblast) . 

7. As to whether the tissue culture method ma 3 ’^ be relied on as a 
diagnostic aid in the determination of the t 3 ’pes of leukemia encoun- 
tered clinicalh^ it may be said that it is of value in those cases in which 
the majority of the leukocytes of the blood are of the large, undifferen- 
tiated tvpe. When it is impossible in dr 3 ’- smears to differentiate the 
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“myeloid cell” or a “lymiahoid cell,” and when on growth of leukocytic 
cultures granular cells are observed to develop, one may conclude that 
the explanted leukocytes had the potencies commonly recognized as 
characteristic of myeloid cells. If no granular cells are seen to develop, 
one may conclude that the cells are of the l 3 unphocytic type. 

8 . It is not necessary here to review in detail the many theories of 
the formation of blood, since recent surveys by J 0 II 3 ' (1923), Downey 
(1928), Maximow (1927), Sabin (1928), Doan (1931) and Bloom 
(1932) have covered this subject so completely. Suffice it to say that 
the Unitarian view supported by Dominici, Dantschakoff, Weidenreich, 
Joll}'-, Maximow, Jordan, Downey, Bloom and others, namely, that the 
hemocytoblast or large lymphoc 5 '-te of the blood and lymphatic tissue is 
endowed with manifold potencies of development, is the theory which 
gains the most support from this investigation. 

The pol 3 ’’phyletic theories siq^ported b 3 ' Ehrlich, Schilling, Ferrata, 
Sabin, Cunningham and Doan, Aschoff, Schridde and Nageli are incom- 
patible with the findings in these cultures. The concept of Sabin, 
Cunningham and Doan (1925) that vascular endothelium produces the 
red cell series and the clasmatoc 3 de, while the primitive reticular cell 
produces the three stem cells, the lymphoblast, the myeloblast and the 
monoblast, gains no support except of a negative nature, notabl 3 ’’ the 
absence of erythropoiesis in my cultures; but Timofejewski and 
Benewolenskaja (1926) reported this finding. That the lymphoblast 
was indistinguishable from the m 3 '^eloblast, and that monocytes, poly- 
blasts and fibroljlast-like cells were derived from both, is evidence 
against the irreversible differentiation of these blast forms. 

This investigation supports the concept that a sharp distinction 
cannot alwa 3 's be drawn between myeloid and lymphatic tissue 
(Maximow and Bloom, 1930). What determines the t 3 'pes of cellular 
response of the blood-forming organs in the various clinical types of 
leukemia and allied conditions, is a matter at present under active inquiry 
by numerous investigators. 

CONCrA'SIONS 

Detailed accounts are given of the observations made during growth 
of cultures of leukocytes taken from two patients with chronic 
myelogenous, one with chronic hunphatic, three with myeloblastic, and 
one with acute lymphatic, leukemia, the case histories of which are 
briefl 3 ^ sketched. 

In the myeloid and myeloblastic t 3 ’pes, myelocytes, poh'blasts, fibro- 
blast-like cells, monoc 3 'tes and hemocytoblasts developed. 

In the chronic lymphatic t 3 ’pe. a few monocytes. man 3 ’^ pol 3 'blasts 
and fibroblast-like cells appeared, although many of the explanted cells 
remained unchanged. 
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In the acute lymphatic type, monocytes, polyblasts, fibroblast-like 
cells and epithelioid cells developed in large numbers, as well as hemo- 
cytoblasts, morphologically identical with those found in lymph nodes 
and bone marrow. 

The development of these heniocytoblasts from known small lympho- 
cytes is of hematologic significance, since, according to the Unitarian 
school, in both the embryo and the adult normal body, the free stem cell 
is a polyvalent cell capable of producing all other t)fpes of blood cells. 

It is felt that the tissue culture method may prove to be of diagnostic 
aid in leukemias in which “blast” forms dominate the blood picture. 

Dr. William Bloom of the Department of Anatomy of the University ot Chi- 
cago, in whose laboratory the work was done, gave me his advice and counsel ; 
Miss Ruth Holton, technical assistance. 
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Teratoma, with its curious aggregations of tissues closely resembling 
those of the developing or adult body, has been a source of wonder to 
all investigators. The extraordinar}'^ degree of differentiation of the 
tissues with formation of organ-like structures has so enthralled the 
imagination of observers that they seem to have been unable to attack 
the problem of these bizarre growths except by way of the view that 
such collections of tissues actually are malformed organs, or attempts 
at their formation. The writings on teratoma show a wealth of 
hypothesis, the plausibility of which has led to superficially apt 
conclusions. In the middle ages, the opinion prevalent was that the 
growths were malformed fetuses — a judgment of the Deity on immoral 
practices — and, as happens when a hypothesis comes to be accepted 
widel}'', the suggestion was regarded as fact, and immorality was 
deduced from the presence of pelvic teratoma. The acceptance of this 
view was unquestioned until it was strenuously opposed b}'^ Blumen- 
thal. The death knell was sounded b}^ Baillie ^ in 1789 when he reported 
an example of dermoid cyst containing teeth and hair, etc., occurring 
in the ovary of a virgin girl, aged 11. 

Until the end of the last centur}’- only sporadic reports and observ'a- 
tions were made. Then the subject was attacked not only by gross 
observation but also by histologic examination and experimental inves- 
tigation. The same point of view — that the growths must be related 
in some way to a fetus — manifested itself and controlled investigations. 

The cystic tumors, particularly those in the ovary, were thought to 
be obvious malformed embr 3 ’os. The protuberance of Rokitansk}" was 
said to represent the embr 3 'o, and the C 3 ’st was regarded either as an 
amniotic cavity or as a dilated graafian follicle. Gross structures were 
interpreted as limbs, brain, etc., without adequate investigation of their 

1. Baillie, AL : London AI. J. 10:322, 1789. 
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intimate nature. Histologic examinations resulted in the discovery of a 
great many tissues grouped together in a more or less orderl}'^ manner, 
and extraordinary conclusions were again drawn, all to fit the hypothesis 
discussed in a foregoing paragraph. Eyes have been described, as 
well as brain, trachea, alimentary canal and even such components as 
an appendix or cecum (Pommei*'). Examination of structures similar 
to those referred to or investigation of the original reports and illustra- 
tions (when present) causes one to pause in admiration of the fertility 
of imagination of some of these writers. 

Experimental work showed that parthenogenesis of vertebrate ova 
could be induced in some animals. It was also shown that structures 
similar to those found in teratoma could be produced by the injection 
into animals of embryonic tissue. This was all taken as direct evidence, 
and the case for the heterochthonous development of teratoma seemed 
to be complete. 

The almost invariable j^resence of nervous tissue and the predom- 
inance of structures of ectodermal origin were explained by the hypoth- 
esis that intracystic tension prevented the growth of the “fetus” after 
a time, and that thus those structures which are to be found best 
developed in the early embryo, namely, ectoderm of the anterior end 
of the embryo and particularly nervous tissue, are to be found best 
developed in the tumors. Many difficulties of interpretation arose, since 
in some cases the structures did not appear to belong to the anterior 
end of the embryo. 

Two pathologists accepted their own observations in preference to 
the hypothesis and interpreted structures as hind limbs and labia 
(Shattock and scrotum (Ingier ^). This preference is one that needs 
cultivation particularly when dealing with the teratoma. If one goes 
so far as to assume, with Shattock, that in some cases the teratoma 
does not develop in the same way as an embryo — that is, the cell 
growth is controlled in some way that is quite different from that in 
which the cell differentiation in the fetus is controlled — it is not difficult 
to take the further step of realizing that the teratoma possibly does not 
correspond to a malformed fetus, and that the resemblances are of gross 
morphologic character and accidental. 

Examination of many of the structures that have been “recognized” 
in these growths shows that purel}'" superficial resemblances are taken 
as criteria of identity. There is one structure, however, about which 
there is a great deal of difficulty, namely, a tooth. In all probability, 
teeth in “dermoids” have been greatly responsible for the development 

2. Pommer, G. : Centralbl. f. allg. Path. u. path. Anat. 1:260, 1890. 

3. Shattock, S. G. : Tr. Path. Soc., London 58:267, 1907. 

4. Ingier, A.: Beitr. z. path. Anat. u. z. allg. Path. 43:356, 1908. 
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of the current hypothesis. From the presence of teeth, bones have 
been identified as maxillae and a cavity as a mouth or, when pseudo- 
stratified ciliated epithelium was present, as a pharynx showing a junc- 
tion of alimentary and respiratory tracts. A large superstructure of 
hypothesis has developed around the tooth. 

The presence of teeth appears to support the hypothesis of a mal- 
formed parthenogenetic fetus more strongly than other observations. 
Since so many difficulties are found in the application of the hypothesis 
to other structures, it is desirable to examine the teeth afresh. Are 
the}^ actually teeth comparable in ever}'^ respect with oral teeth? 

To begin with, howcA'^er: What is a normal tooth? 

A working definition is as follows: Teeth are highly specialized 
structures of definite morphology and chemical nature, which are organs 
of mastication and, to some extent, speech, and which develop by an 
epithelial downgrowth, at the site of the dental groove, from the 
squamous epithelium of the oral mucosa. 

An examination of “dermoid” teeth shows that the first criterion 
applies accurately ; the teeth correspond to those of the mouth in every 
Avay; they present enamel, dentin, cement and a pulp chamber. It is 
true that the enamel may be laid down in irregular masses, and that 
the pulp chamber may be unusually large and contain debris in the 
form of pulp stones, but neA^ertheless the general features of oral teeth 
ai-e so faithfully reproduced that one is able to distinguish incisor, 
bicuspid and molar teeth. The enamel and dentin appear to be identical 
in structure and nature with those of oral teeth (fig. 6). 

When we come to the next criterion, however, there is considerable 
difficulty. A teratoma is not a separate individual ; it obtains its nutri- 
ment from the blood vessels of the host without the interposition of 
a placenta, and there is no possiblity of the growth having a separate 
existence. The development of any tissue in such a growth cannot have 
purposive significance, even if we Avere disposed to accept such a 
hypothesis for development in general. Thus the idea of mastication 
in a teratoma is almost as great an absurdity as some other suggestions 
met Avith in the literature, Avhen taken to their logical conclusions. 
Why should some groAvths require three hundred teeth, and Avhy should 
a tooth occur Avithout any other tissue? Explanations of these phe- 
nomena might be found if the teeth Avere arranged in a “mouth,” but 
they occur in man}^ places, eA'en on the “scalp” of the protuberance. 
We have seen a single tooth in a small cavity lined by squamous 
epithelium occurring in a comparatively large groAvth consist- 
ing otherAAUse entireffi of thyroid tissue. It seems futile to say that 
all of the embryo failed to deA'elop except one tooth and a thyroid 
gland, AAdiich became h3'perplastic. It becomes apparent that to main- 
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tain the hypothesis that the teratoma is an extraneous growth arising 
from an ovum or from a blastomere, we must superimpose hypothesis 
on hypothesis. 

Thus the conclusion is forced on us that, from this point of view, 
teeth in a teratoma, though almost identical in structure with those 
in the mouth, have a different biologic significance; that is, they are 
not a portion of the mouth of a malformed embryo, but haA^e arisen in 
tissues of the host by a process of differentiation usually observed only 
in the region of the mouth. 

It is necessary now to examine the mode of development as shown 
by the relationships of the teeth to surrounding tissues. 

Fully formed teeth giA^e little indication of their mode of origin. 
Their microscopic structure closely resembles that of normal teeth, 
and they project usually from a surface lined by squamous epithelium 
and are frequently embedded in bone, though at times only in con- 
nectiA^e tissue. 

They appear thus to fulfil the third criterion of the definition in 
that they appear to arise from squamous epithelium. It might be argued 
that the presence of a mouth is merely a question of interpretation, 
and that, in explanation of teeth on the surface of the protuberance, the 
mouth of the embr3fo might be considered to be opened out Avidely. 

Examination of deA'^eloping teeth in a teratoma completely negatives 
this vieAV and supports the contention submitted concerning the essen- 
tial biologic difference of teratomatous teeth from oral teeth. 

MATERIAL 

One typical specimen of a tei'atomatous OAmrian cyst is taken as 
illustrating the features of these dcA'eloping organs. 

The CA^st Avas 334 inches (8.9 cm.) in diameter, contained greasj^ fluid 
and had a projection into its caA'itj" from one Avail, measuring 2 by 2 by 1)4 
inches (5 by 5 bj" 3.7 cm.). This projection contained a large number of small 
cysts. These cysts Avere A'ariously lined by different tj'pes of lining, and betAveen 
them there AA^as tissue containing muscle, bone, cartilage and areolar connective 
tissue. 

In that portion of the protuberance near its junction Avith the Avail of the main 
cyst there Avere some small masses of bone and a few small teeth. These were in 
relationship to some of the subsidiary cysts. One such typical cj'St Avill be 
described. 

This cyst, irregularly OA'al, lay close both to ovarian stroma at the basal attach- 
ment of the protuberance and to the surface of the protuberance, being separated 
from the caA'ity of the main cyst surrounding the protuberance, in one part, by 
tissue only one thirty-second of an inch (0.08 cm.) in thickness. 

The tooth related to this cyst and the associated bone lay on one aspect of its 
cavity, and the tooth AA'as entirely embedded in soft areolar tissue. After the cyst 
Avas opened, a small depression in the cyst AA-all near the tooth, could be seen 
macroscopically. The Avail was lined by a smooth, shining tissue and appeared to 
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be uniform throughout its extent. The tissues concerned were removed, decalcified 
and examined by serial sections. 

Microscopically, the wall showed various appearances. In greater part, the 
tissue nearest to the lumen of this cj'st consisted of material of a structure identical 
with tissue of the central nervous system. It is proposed to call it neuroglial 
tissue, but it is to be appreciated that there is no proof of its nature ; it is merel}" 
morphologicallj’’ identical with neuroglial tissue (fig. 2). In some parts, this tissue 
lined the wall of the C 3 'St. In other parts, on the internal aspect of this neuro- 
glial tissue, there was a pseudostrati fied ciliated epithelium, which in some places 
became a single layer of columnar cells (fig. 3). The cells had basaily situated 
nuclei, but at times this polarity was reversed, and a clear area of cell projected 
toward the subepithelial tissue. There was a fibrillar connection between the 



Fig. 1. — Drawing showing the relationship of the developing tooth to the neigh- 
boring cyst. The cyst is lined for the most part bj”^ nervous tissue (fig. 2), but in 
part there is an epithelial lining (fig. 3), and in the crj'pt a portion of this has 
become squamous. A neighboring cj'st also lined bj- nervous tissue is shown on the 
left. Ovarian stroma is present above. 

epithelium and the subjacent tissue, thus increasing the resemblance to nervous 
tissue with an internal layer of embrj'onic epithelium. 

In the area of the wall near the tooth there was a definite crypt resembling the 
dental furrow, and from this down toward the tooth could be seen discontinuous 
strands of connecting epithelial tissue. Beneath the tooth was a small mass of bone. 

More thorough examination revealed a number of astonishing (if one still clings 
to preconceived notions) accompaniments. Beneath the neuroglial tissue, in addi- 
tion to the bone, there were fat and other mesenchymal derivatives. In some areas 
where the neuroglial tissue was thin, the pseudostratified epithelium grew down and 
formed glands of the mucous and serous types (fig. 4). The resemblance to respira- 
torj- epithelium in this part was remarkable. In the depths of the crypt, for a short 
distance the epithelium became squamous (fig, 5). From this epithelium in the 
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Fig. 2. — Photomicrograph of a portion of the wall of the cyst showing tissue 
thn' morphologically is indistinguishable from nervous tissue; X 90. 



1 ig. o. .-Xnothcr jwrtion of the cyst, in which ciliated epithelium overlies the 
ncr\(iiiN tic'itic; X 90. 
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Fig. 4. — Another portion continuous with that shown in figure 3, in which 
lands have developed ; X 40. 
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crj'pt to the region of the “root” of the tooth there were in the tissue, collections of 
epithelial cells in strands and groups that imitated closely the epithelial debris of 
Alalassez.^ The tooth was well formed, except that the amount of enamel was 
disproportionately large. Parts of its structure are shown in figure 6. 

Similar observations were made in the case of other teeth, though minor varia- 
tions occurred. Some were found to be connected with the surface epithelium, 
which was of the same type as that seen in the cyst. In a few cases, the amount 
of squamous epithelium was much greater and showed the development, in addi- 
tion to the tooth, of subjacent sebaceous glands and hair follicles. 

COIIMENT 

In the interpretation of these observations, certain difficulties that 
are inherent in all cases of both macroscopic and histologic examination 
arise. 



Fig. 6. — Portion of tooth showing ameloblasts and enamel ; X 130. 

The examination of tissue that has been fixed and mounted — and at 
present it is not possible to make an adequate examination of tissue 
prepared by any other method — is necessarily the observation of cells 
at one definite period of their existence. It is comparable with the 
examination of a unit section of cinematograph film Avith an attempt 
to interpret the preceding and succeeding er^ents from the one picture. 

The problem is that of measuring the relationship of the various 
cells to each other. e liaA'e only the relative positions of the cells 

and their morphology, and what is required in addition is the time 

5. Malassez, L. C. ; Arch, de physiol, norm, et path., 1885, p. 378 ; quoted 
from Ewing, J.: Neoplastic Diseases. Philadelphia. W. B. Saunders Company, 
1928; Malassez, L. C., and Galippe, M. L. V.: Les debris epitheliaux paraden- 
taires, Paris. Masson & Cie. 1910. 
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relationship, so that a proper interpretation of the sequence of events 
may be established. In this problem is contained that of the direction 
in which the change in cell structure occurs. Here somewhat arbitrary 
criteria are used, though continued observations support their use. 
Thus where relati\'ely undifferentiated cells are present together with 
diffei'entiated varieties, it is assumed, unless there is definite evidence 
to the contrar}^ that the differentiation is proceeding in a manner 
similar to that observed in the adult body, i. e., from the undifferentiated 
to the more differentiated type. Also when neighboring cysts possess 
similar structure, a differentiated portion of the wall of one may 
reasonably be regarded as a development from the preponderating 
tissue. 

With these difficulties of interpretation in mind, we may now proceed 
to the interpretation of our observations. As stated previously, that 
well formed teeth majf be present in a region in which there is well 
formed squamous epithelium is a common discoveiy. From the con- 
siderations discussed, these examples are of little value in helping us to 
determine the mode of origin of the teeth. The presence of the squamous 
epithelium at a late stage does not prove that the cellular changes 
have been identical with those found in other parts of the body, ^^'^e 
have a stationary picture from which it is possible to arrive at a 
knowledge of the changes occurring in the cells only by a correlation 
of various stages to be found by the study of numerous examples. 
It is essential to examine early specimens. Such a one is here submitted. 

The greater part of the cyst was lined by neuroglial tissue, in 
some parts with and in other places without a pseudostratified 
( ? epend 3 mial) layer of epithelium. The teratoma frequently is com- 
posed principally of nervous tissue. 

The additional reasons for assuming that this is the primary form 
of tissue in the cyst are : 

1. It is the most undifferentiated tissue present. 

2. IMany neighboring cysts have similar walls. 

'3. The tissue occupies the greater part of the wall of the cyst. 

The first significant observation is the development, from the nervous 
epithelium, of “mucous" glands (fig. 3). Such epithelium would be 
usuallv described as “respiratory,” but here it is continuous with nervous 
tissue. It is not necessary to emphasize this feature here, since it has 
been dealt with by Budde *’■ in his discussion of a sacral teratoma. That 
this epithelium which is producing the glands is of the same type as 
that lining the greater part of the cyst, owing to some alteration in its 
form and not to a junction of different kinds of epithelium, is shown 


6. Budde. ^1.: Beitr. z. path. Anat. u. z. allg. Path. 68:512, 1921. 
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by the observations that they merge gradually one into the other. 
jMoreover, similar glands have been described as occurring in typical 
nervous tissue in the adult. 

In the depths of the ciypt described (corresponding to a dental 
groove), there is, for a short distance, a small area of squamous 
epithelium. From the area of squamous epithelium to the region of 
the tooth, the interpretation is apparently easy, since here we have the 
growing down from the epithelium of cells of definite form toward 
the piece of bone tissue, and here differentiation in conjunction with 
that of some of the connective tissue occurs in a definite manner to 
form a tooth. 

If we use the terminology of the old hypothesis, in this small cyst 
we have brain tissue becoming converted into, or at least directly 
continuous with, vespiratoiy tract and this in turn joining a dental 
groove from which a tooth is formed. Why should brain (ectoderm) 
and respiratory tract (entoderm) occur in continuity unless it is in 
the region of the neurenteric canal and if they represent this region, 
why is there development of teeth? 

Even if we should ignore the “mucous” glands or appreciate that 
they arise from nervous tissue, why should the squamous epithelium 
of the dental groove develop from nervous tissue? Both are ectodermal, 
but such development suggests the differentiation of cells under the 
control of some unusual stimulus, rather than an attempt at foianation 
of an embr3'o. 

The reason for the development cannot be supplied in the present 
state of our knowledge. We know that a potent factor in the differ- 
entiation of tissues is their interrelationship with each other. The 
development of the lens from the epithelium lying above the optic 
vesicle, even when this is transplanted to the posterior part of the body, 
is a well known example. The formation of muscle in the tissue lying 
beneath epithelium of certain types is well substantiated. The presence 
of the bone in the neighborhood of the cyst in the present case may 
possibly be a factor in the causation of the epithelial downgrowth. That 
it is not the onl}' one is shown by the presence of bone in other parts 
without formation of teeth. On the other hand, the development of the 
bone ma}' be secondar)’^ to the epithelial development. The simultaneous 
deA’elopment of teeth from two separate cysts in relationship to one 
bony mass, in one case, suggests indeed the former sequence of develop- 
ment as the more probable. 

The important feature in this case, however, is the development 
of the tooth from “nervous” tissue. In the sections, the tooth appears 
to arise from a vei*}' small area of squamous epithelium ; i. e., there is a 
small area of squamous epithelium at the site of origin of tlie dental 
epithelium. As pointed out, however, the present occurrence of 
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squamous epithelium does not necessitate the presence of this tissue 
at the time of origin of the downgrowth of the tooth. In fact, the 
small amount of this tissue, as shown by serial sections, suggests 
that it is a recent occurrence — there is evidence that squamous epithe- 
lium in “dermoid” cysts readily replaced other epithelia and developed 
concomitantly with the growth of the tooth. In any case, the tooth has 
developed directly or indirectl)' from nervous tissue. 

If the tooth has developed from nervous tissue, still another problem 
arises. Is the “nervous” tissue reall}'^ of this type, or is our interpre- 
tation inaccurate? We have only the morphology of the tissue to depend 
on, but this appears to be indisputable. In any case, should it be a 
modification of connective tissue, a great deal of the evidence for the 
old hypothesis disappears. The nervous or neuroglial nature of this 
tissue will he accepted for the present. 

There is, therefore, in this example, an interrelationship of cells 
and tissues which is different from that seen in ordinary development. 
It seems certain that many of the cells of the body possess capabilities 
for the formation of tissues of other types which are not usually mani- 
fested. The exhibition of these potentialities presupposes that stimuli 
are governing cells in a manner different from that in which they are 
governed normally. 

Further consideration of observations reveals other difficulties. As 
stated, teeth are usually said to be present in a “mouth” and other 
structures e. g.. “limbs.” to he situated on the surface of the “embryo.” 
Many examples of teratoma, however, are multilocular. e. g.. those of 
Shattock and Pye-Smith.' If attention is directed to one loculus, how 
are the remainder to he explained? Shattock’s suggestion of twin 
and triple teratomas only adds to our hypotheses — and to our difficulties. 
In the case described, the developing tooth is in relationship to one of 
many cysts that do not communicate with the surface of the “rudiment.” 
The small cyst cannot thus represent a mouth. 

When we turn to general biology for assistance, we find some illu- 
minating observations. The hypothesis of the interdependence of tissue 
growths is supported by numerous examples. Not only has this been 
found in ordinary biologic investigation, but the same phenomenon 
has been demonstrated recently by Huggins.® who implanted epithelium 
from the bladder, ureter and renal pelvis in fibrous areas of the body 
with subsequent formation of bone in the region of the proliferating 
epithelium. M'e have confirmed this experimental result. 

Further relevant information is to he obtained from iMurray’s 
work ” on the transplantation of the blastoderm of the chick. He grafted 

7. Pye-Sniitli, P. H. : Tr. Path. Soc., London 37:499, 1886. 

8. Huggins, C. B. : .Arch. Surg. 22:377, 1931. 

9. Murray. P. D. F., and Selby, D.; J. Expcr. Biol. 7:404, 1930. 
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the entire blastoderm and also portions into the same or other eggs. 
He found that in the case of the entire blastoderm, the degree of his- 
tologic differentiation was comparable with that found in normal chicks 
of an equivalent age, but in the case of partial grafts the degree of 
differentiation fell short of this. His original paper should be 
referred to. 

In another paper, one observation is of particular importance. 
Murray noted during the differentiation of this tissue a considerable 
number of accumulations of cells, more or less resembling the develop- 
ing organs, but having no counterpart in the normal developing organ- 
ism, and he referred to these as “pseudo-organs.” If we should refer, 
in our descriptions and discussions of the complex developments in 
these teratomatous growths, to pseudo-organs — if we must refer to 
organs at all — we should be much nearer the truth and therefore 
considerably nearer an understanding of these growths. 

In still another paper,^^ Murra}'^ gave drawings of his grafts that, in 
the absence of the knowledge of the grafting, would be accepted 
as pictures of teratoma. The developing graft forms as a nodule of 
tissue showing considerable differentiation in various directions occuring 
in one portion of the wall of a cyst (“vesicle”). Small cavities that he 
described as “skin vesicles” and “gut” and nodules of cartilage are 
to be found in the nodule of tissue. Since the grafts were taken from 
the paravertebral tissue behind formed somites of the chick, it is 
apparent that complicated structures may result from the development 
of tissue away from the vertebral region. 

How we are to appl}'^ such observations to the development of 
teratoma is still obscure, but it indicates an avenue of research. Budde,® 
in an epoch-making paper, gives reasons for considering that the 
teratoma is derived, not from an ovum or blastomere, but from a 
portion of the primitive streak. The suggestions derived from experi- 
mental biolog}’ indicate that probably it will not be necessary to go 
back, in the development of the indiA’idual, even as far as this for the 
tumor anlage. 

SUMMARY 

The early development of teeth in a dermoid cyst is described and 
illustrated. They are shown to develop, in some cases, from primitive 
nervous tissue. The development of a tooth from the epithelium of 
a closed cyst and from tissue which, in the normal body, has no direct 
relationship to it. indicates that its development is the result of dif- 
ferentiation in tumor tissue which properly is not comparable with the 
growth of an embryo. 

10. Murray, P. D. F., and Huxley, J. S. ; Brit. J. Exper. Biol. 3:9, 1925. 

11. Murray. P. D. F. : Australian J. Exper. Biol. & !M. Sc. 5:237, 1928. 
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The specific action of chloroform on hepatic tissue is well known 
although the mode of its action is still undetermined. Chloroform 
induces central necrosis of the lobules of the liver in animals whether 
administration is by inhalation, mouth or subcutaneous injection. Similar 
lesions have been demonstrated in man after anesthesia with chloroform. 

The remarkable regenerative powers of the liver have been demon- 
strated by many workers. From two thirds to three fourths of the liver 
may be diseased or destroyed by toxic substances, and yet it will recover 
its normal size and weight in a surprisingly short time. Whipple and 
Sperry ^ showed that lesions in the liA'er due to chloroform were com- 
pletely repaired in eleven days when as much as two thirds of the organ 
was involved. Whipple - also showed that puppies during the first three 
weeks of life are less susceptible to injur}'- by chloroform than mature 
dogs, and he attributed this to a protective mechanism associated with the 
blood-forming islands which occur in the sinusoids of the liver in new- 
born animals. 

Since the liver of the very young animal is more resistant to chloro- 
form, I was interested to know whether the lobe of the liver of the white 
rat that increases so rapidly following partial hepatectomy, displaying 
embryonic or fetal tendencies, is any more or less resistant to chloroform 
than the liver of the normal animal. 

METHODS OF INVESTIG.A.TION 

Only healthy rats, aged from 3 to 6 months and weighing from about 100 to 
225 Gni., were used. The central and left lobes, comprising about 65 per cent of 
the entire liver, were removed according to the method of Higgins and Anderson. ^ 
Six weeks later, chloroform was administered. Histologic studies were made of the 
development and the repair of the hepatic lesions following the administration of 

From the Division of Experimental Surgery and Pathology, the ]^Iayo 
Foundation. 

1. Whipple, G. H., and Sperry. J, A.: Bull. Johns Hopkins Hosp. 20:278, 
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choloroform in both normal and recentW restored hepatic tissue. Onl}" chloroform, 
U. S. P., “for anesthesia,” was used. 

The administration of chloroform by inhalation resulted in such slight and in 
most cases negligible lesions of the liver that the method was abandoned. On the 
other hand, the introduction of chloroform and liquid petrolatum in equal parts 
into the stomach produced such severe injury that the rats died in a few hours. 
Hemorrhagic lesions of the peritoneum, pleura, intestines, stomach and kidneys 
occurred. Blood}' fluid was found in the pleural cavities and in the peritoneum. 
Gross hematuria was noted within a few minutes. A single subcutaneous injec- 
tion of this mixture, however, proved to be a most efficient method for producing 
hepatic lesions. Central necrosis of the lobules of the liver occurred in the 
majority of rats so treated, and a dose that, if given by stomach, killed the rats 
in a few hours could in this way be safely administered. 

Effect of Chloroform on the Normal Liver and on the Restored Liver After 

Partial Removal 
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Figures indicate percentage of hepatic ti.=sue that vas necrotic. 


A method of subcutaneous administration was devised that prevented leakage 
and insured accurate dosage. The needle was inserted through the abdominal 
skin into the muscular layer, then directed forward through the muscle for a 
distance of 1 cm. and then superficially into the subcutaneous tissues, where the 
mixture of chloroform and oil was deposited. The needle was withdrawn, and 
the pressure of the mixture obliterated the passageway of the needle through the 
muscle and thus prevented loss of the chloroform. 

The amounts of the mixture of equal parts of chloroform and liquid petrolatum 
used were as follows: for rats weighing less than 100 Gm., 0.25 cc. ; for rats 
weighing from 100 to 150 Gm., 0.5 cc. ; for rats weighing from 150 to 200 Gm., 
0.75 cc.. and for rats weighing more than 200 Gm., 0.88 cc. 

Sixty-eight rats not operated on were given subcutaneous injections. Of these, 
twenty-two (33.9 per cent) died within the first four days. All had definite 
lesions in the liver. 

Fifty- four rats in which partial hepatectomy had been done six weeks before 
were given similar injections. Ten of these (19 per cent) died within the first 
five days, and two died on the fifth day. 
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The surviving rats were killed at dail}"^ intervals after injection up to the twelfth 
daJ^ Some of the rats killed the first three or four days might have died if 
they had been allowed to survive, so the percentages stated are not absolute 
figures for mortality ; nevertheless they indicate that more of the normal rats died 
following the injection of chloroform than rats in which partial hepatectomj' had 
been done. 

Histologic studies were carried out on the livers of all the rats that were 
killed and of a few of those that died in which autolysis was not present. The 
following staining mediums were used: hematoxylin and eosin; Sudan III; 
Alallory’s connective tissue stain; van Gieson’s connective tissue stain; del Rio 
Hortega’s gold chloride ammoniacal silver carbonate, and del Rio Hortega’s 
ammoniacal silver carbonate cold for mitochondria. 

OBSERVATIONS 

The central necrosis that occurred in the lobule of the liver after the 
subcutaneous injection of chloroform was more or less alike in both the 
normal and the newly restored liver except in extent. Necrosis follow- 
ing comparable injections was alwa 3 'S far less in the restored liver than 
in the normal liver, but the description that follows is applicable to either 
of the two types of livers. 

Six hours after an injection of chloroform there was slight micro- 
scopic evidence of chloroform injury, although grossly the liver appeared 
entirely normal. These slight changes involved distention of the sinu- 
soids and occasionally disruption of the endothelium of the central veins, 
and there was a definite increase of fat in the paler staining central 
areas. Definite necrosis about the central veins occurred eighteen hours 
after the injection. The sinusoids were obliterated in these areas of 
necrosis, owing essentially to the swelling of the cells, and the endothe- 
lium of the central veins invariably showed disruption. A marked 
deposit of fat occurred in the necrotic areas as well as in the periphery 
of these zones where there was no definite necrosis. 

Twenty-four hours after the injection, necrosis was marked. The 
cells were swollen, and the nuclei were pyknotic. small and often absent. 
IMany cells had fragmented, and wandering mononuclear cells had 
invaded the necrotic zones to remove dead cells and other debris. Sudan 
III stains showed marked fatty degeneration, and necrotic cells were 
more hyaline and did not stain with any of the staining technics 
employed. At the periphery of the lesion where fatty changes were 
more marked, the cells were extensively vacuolated. 

Marked central necrosis occurred forty-eight hours after the injec- 
tion (figs. 1 and 2). The hepatic reticulum, however, still persisted and 
was apparently unaffected by the chloroform. IMitotic figures were 
abundant at forty-eight hours after the injection, and as many as ten or 
twelve figures were often identified in one field. The}' were usually 
situated just peripheral to the areas of fatty change. 
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Fig. 1. — Liver of a normal rat forty-eight hours after injection of chloroform 
(del Rio Hortega technic, .cold method; X 60). 



Fig. 2. — Restored liver of a rat forty-eight hours after injection of chloroform 
(X 125). 
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As soon as necrosis had begun, phagocytic cells entered the necrotic 
areas. They were mainly wandering monocytic cells, but there were 
some polymorphonuclear leukocytes. This cellular response was first 
observed twenty-four hours after the injection of chloroform, and it 
became marked on the second day, attaining its height on the third day 
(fig. 3). Giant cells, which have been reported by some observers of 
chloroform poisoning in other laborator}'^ animals, were not seen in the 
rat. When the removal of necrotic cells and material from the central 
areas continued, mitosis progressed vigorously, and new cells pushed 
into the areas that were formerly necrotic. The portal spaces were never 
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Fig. 3. — Liver of a normal rat seventy-two hours after injection of chloroform. 
Repair is in progress; infiltration bj'- phagocytic cells may be observed (X 100). 


involved, and cytologic changes were not observed in the portal spaces 
or in the cells surrounding them. 

On the fourth day. the extent of the lesion was appreciably less. 
Phagocytic cells were still present, but the greater part of the necrotic 
material had been removed, and the necrotic areas were filled to a great 
extent by new cells, which had crowded in from the adjacent normal 
areas. Reticulum may play a part in the repair of the lesion, for the 
ammoniacal silver carbonate stains showed that these fibers persisted 
during the third and fourth days when the greater part of the necrotic 
material had been removed. Even the finest fibrils were uninjured, and 
it is probable that the reticulum proved a framework along which the 
new hepatic cells migrated into the formerly injured areas. 
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On the fifth day, the repair was complete, and the necrotic materials 
had been removed (fig. 4). The endothelium of the central veins was 
often incomplete, and the sinusoids were quite irregular ; but new hepatic 
cells occupied the central spaces that had formerly contained the necrotic 
material. 

The literature on the form and distribution of mitochondria in the 
animal cells is enormous, and no attempt will be made to review it here 
except to quote Cowdry’s definition.'* Cowdry assembled and reviewed 
more than five hundred papers on mitochondria and defined mitochon- 
dria as follows : “Substances which occur in the form of granules, rods 



Fig. 4. — Liver of a rat on the fifth day after injection of chloroform. Repair 
of the lesion is essentially complete (X 250). 

and filaments in almost all living cells, which react positively to Janus 
green B and which by their staining reactions and solubilities resemble 
phospholipins and to a lesser extent albumins.” Cowdry regarded them 
as the most delicate indicators of cellular injury. The del Rio Hortega 
ammoniacal silver carbonate cold method for mitochondria was selected 
as the most reliable of the several methods that were employed. 

Normall}" the mitochondria of the hepatic cell are fine rods and fine 
granules scattered rather uniformly throughout the cell, but immediately 
following the absorption of chloroform, they change from rods and 
small granules to coarse spherical granules (figs. 5 and 6). This demon- 

4. Cowdry, E. V. : General Cytologj-, Chicago, University of Chicago Press, 
1924, p. 313. 
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strates their delicate and immediate reaction to diloroform. This change 
in shape of the mitochondria was not limited to the central areas of 
necrosis, but was uniform throughout the lobules. Twenty-four hours 
after the administration of chloroform, however, the mitochondria were 
normal again, appearing as fine rods and fine granules, and could not be 
distinguished from the mitochondria of a liver that had not been exposed 
to the action of chloroform. 

The extent of the lesion in both the normal and the restored livers 
was determined b)'^ the use of a projectoscope of the Eddinger type. Six 
representative fields from the microscopic sections obtained from each 
rat in which the hepatic lesion was definite enough for accurate deter- 
mination were projected on uniform white cardboard. The outlines of 
the necrotic areas were traced and cut out, and their weight was com- 
pared with the weight of the entire tracing. This gave an approximate 
estimate of the percentage of the lobule that had sustained necrosis. The 
data, which have been condensed into table 1. rather definitel}’- show that 
the extent of the lesion was far greater in the normal rats not operated 
on than in those possessing a newly restored organ following partial 
removal. This suggests that the liver that is restored so rapidly follow- 
ing operation may possess such protective agencies as to make it com- 
parable to the hepatic organ in the new-born rat and thus less susceptible 
to chloroform. 

COMMENT 

Chloroform induced a specific destructive lesion in hepatic tissue and 
also profound lesions in the heart and kidneys. Large doses caused 
death before a demonstrable hepatic lesion had time to occur. Mitochon- 
drial stains indicated that the chloroform affected the hepatic cell within 
a few minutes of the time of its administration. The lesion produced in 
the liver by chloroform was a central necrosis associated ^vith fatty 
changes. In some cases, as much as from two thirds to three fourths 
of the liver was destroyed by chloroform, and yet the animals survived 
and entirely recovered. 

The extent of the lesion varied with the method of administration. 
\\*hen chloroform was administered by inhalation to either normal rats 
or those with recently restored liver after partial hepatectomy, slight, 
negligible lesions occurred. This probably illustrates the protective action 
of a well balanced diet. When chloroform was administered by stomach, 
such severe lesions occurred that the rats did not survive through the 
day of injection, in spite of the fact that the doses administered were no 
greater than those given by the subcutaneous method. IMarked hemor- 
rhagic lesions were present in the pleura, peritoneum, stomach, intes- 
tines. liver, kidneys and spleen. The coagulation factors of the blood 
were altered, and the peritoneum and pleural cavities contained large 
amounts of hemorrhagic fluid. Hematuria also occurred. 



ANDERSON— PATHOLOGY OF LIVER 


343 


The subcutaneous injection of chloroform and sterile liquid petro- 
latum in equal amounts proved excellent. In some cases, the lesion was 
slight, involving only a few cells about the central vein and disruption 
of the endothelium of the vein with widening of the sinusoids due to 
congestion ; in other cases, it was so severe as to involve as much as two 
thirds of the lobule of the liver. The extent of the lesion was not always 
proportional to the dose of chloroform administered : a stated dose given 
to a small rat did not in some cases jjroduce as severe a lesion as the 
same dose given to a larger rat. Other factors also entered. 

Evidence of necrosis was sometimes found at eighteen hours, but it 
was never extensive, whereas at twent 3 '--four hours the lesion was always 
well defined. The lesion was most marked, however, on the second and 
third days after the administration of chloroform. Repair of or regen- 
eration of the liver, as indicated by mitosis, occurred as early as twenty- 
four hours after the injection of chloroform, but it, too. was marked at 
forty-eight and seventh-two hours. Mitotic figures were most abundant 
in normal hepatic cells in the periplierh'^ of the lobule between the area of 
fatty changes and the portal spaces. 

Repair was aided by the wandering phagocytic cells, which largely 
removed the necrotic tissue by the fourth day. At the fifth day. repair, 
it may be said, was 95 per cent complete. It was entirely complete by 
the sixth or the seventh day, when the endothelium of the central veins 
had been reestablished, and fatty changes had disappeared. Van Gieson’s 
stain and Mallory’s connective tissue stain indicated no activity of fibro- 
blastic elements in the repair of the lesion produced by chloroform. 

Repair of the lesion produced by chloroform took place in recently 
restored hepatic tissue e.xactly as in normal hepatic tissue. Since the 
lesion was less extensive in recently restored hepatic tissue, complete 
repair was more rapid in the rats that had been partially hepatectomized 
than in the normal rats. This probably was due to the lesser extent of 
the lesion and not to any greater power of repair on the part of the 
recently restored hepatic tissue. 

A comparison of the two groups of rats from the standpoint of the 
extent of the lesions induced and the mortality encountered leads one to 
conclude that recently restored hepatic tissue is either more resistant or 
perhaps less susceptible to the effects of chloroform than normal hepatic 
tissue. 

SL'MM.\RY 

Xormal rats and those with recenth* restored hepatic tissue after 
partial hepatectomy. when maintained on standard rations, were ver\' 
resistant to the action of chloroform administered by the inhalation 
method, but were rapidly killed by chloroform administered by stomach 
tube. 
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Injection of chloroform and sterile liquid petrolatum, in equal parts, 
into the subcutaneous tissues of the abdominal wall proved an easy and 
accurate method of administration, although the lesion produced was not 
invariably proportional to the dose. In some cases, a small rat did not 
have as extensive a lesion as a larger rat receiving the same dose. 

Central necrosis occurred on the first day, but was much more marked 
on the second and third days after the injection. In the normal rat, 
repair was almost complete at the fifth day. There was no scar tissue. 
The lesion was far less extensive in the newly restored liver following 
partial removal than in the normal liver, and repair was more rapidly 
complete in the animals operated on than in those with intact livers. 
This may have been due to the lesion being less extensive and not to 
greater reparative power. 

When the extent of necrosis was determined by graphic methods, 
normal rats showed a much higher percentage of necrosis than rats with 
a recently restored organ. 

A larger percentage of normal rats died (33.9 per cent) after sub- 
cutaneous injection of chloroform than rats with recently restored 
hepatic tissue (19.2 per cent). These data lead one to conclude that 
recently restored hepatic tissue is more resistant or less susceptible to 
chloroform than the liver of normal rats. 



NORMAL FAT CONTENT OF THE KUPFFER CELLS 


HISTOLOGIC STUDY 
VICTOR LEVINE, AI.D. 

CHICAGO 

The so-called Kupffer cells of the liver were first described in 1869 
by Ponfick,^ who discovered them as stained elements attached to the 
walls of the hepatic sinusoids, b}^ injecting mercuric sulphide and ultra- 
marine blue. From that day to this the phagocytic abilities of the cells 
have never been in doubt. There has, however, been considerable dis- 
pute as to the exact nature and origin of the cells. Von Kupffer - in 
his first work in 1876 believed the cells to be perivascular, not endothelial. 
By the time of his last paper, in 1899,^ he had completely changed his 
opinion and considered them to he purely endothelial. Since then their 
endothelial, or reticulo-endothelial, nature has not been in serious dispute. 

There is still disagreement as to whether or not all the cells lining tiie 
sinusoids, the endothelial cells, are in fact Kupffer cells which can 
assume phagocytic properties. Von Kupffer’s " final opinion was that 
the)’^ were the only endothelial cells of the capillaries. Schilling * 
believed that it was impossible to differentiate Kupffer cells and endo- 
dielial cells histologically, and that all actively phagocytosing Kupffer 
cells develop from preexisting endothelial lining. Nathan,^ studying 
human embryos, concluded that the evolution of the hepatic endothelium 
was the same as that of all reticular apparatus, and that the Kupffer 
cells were the only Avascular endothelium. Ma.ximow ® thought that 
practically all the cytologic elements of the capillary wall might assume 
the properties of Kupffer cells. Higgins and Murphy ' and Higgins and 
iMann.® using injections of graphite suspensions, came to the conclusion 
that not all the endothelial elements are capable of phagocytosis. On the 

From the Department of Pathology, Cook County Hospital, R. H. Jafte, 
Director. 
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Ijasis of exiDerimental work, Pfuhl ® divided the Kui^ffer cells into the 
seizing, projecting type, and the flat, digesting type. As the result of 
studies on human material. Schilling made the statement that the flat 
endothelial cells were resting cells which became much swollen during 
phagocytic activity and later, Avhen completely saturated Avith the 
engulfed particles, assumed an intermediate, oval form. 

Nathan ° diAuded the functions of the Kupffer cells into three 
groups : phagocytosis of large elements such as blood cells or cell 
fragments, phagocytosis of bacteria and phagocytosis of granules, 
including fat granules. Von Platen in 1878 Avas the first to 
report phagocytosis of fat. Soon afterward various Avorkers found 
carmine, eiythrocytes, leukocytes, colloidal silver and other substances 
as inclusions Avithin Kupffer cells. Schilling ■* Avas the first to describe 
phagocytosis of bacteria in detail. More recently Aschoff and Kiyono,^’^ 
on the basis of intraAutal staining AAUth lithium carmine, definitely con- 
sidered Kupffer cells as a part of the reticulo-endothelial system. 

Gilbert and Carnot made experiments with the injection of fat 
and found the fat at first in the Kupffer cells and only after 
some hours in the hepatic cells. They inferred that the Kupffer cells 
passed the fat to the hepatic cells. Nathan ® injected stearic acid and 
linseed oil and found inclusions of fat particles in the Kupffer cells. 
Saxl and Donath injected a fine fat emulsion and after Avatching its 
disappearance from the blood reported their results as a basis for a 
functional test of the reticulo-endothelial system. That it is not such a 
test Avas shoAvn in the experiments of Jaffe and Berman,^'* who, Avorking 
Avith the same emulsion, found that the fat Avas taken up almost 
immediatel)'^ by the Kupffer cells of the liver and not to any marked 
extent by the reticulo-endothelium elseAvhere. These inA'estigators also 
stated that the fat droplets Avere passed quickly to the hepatic cells from 
the Kupffer cells, especially in the peripheral acinar zones. Thus they 
felt that the injection of this particular emulsion tests chiefly the hepatic 
function, particularly the relations betAA'een hepatic and Kupffer cells, 
and that its use is in no sense a test of function for reticulo-endothelium 
in general. In this regard it may also be mentioned that Sacks injected 

9. Pfuhl, W. ; Ztschr. f. Anat. u. Entwcklgsgesch. 81:90, 1926. 

10. A-on Platen, O. : Virchows Arch. f. path. Anat. 74:268, 1878. 

11. Aschoff, L., and Kij’ono, K. : Vcrhandl. d. deutsch. path. Gesellsch. 16:107, 
1913. Kiyono, K. : Die vitale Karminspeicherung ; ein Beitrag zur Lehre A'on der 
A'italen Farbung mit besonderer Bcriicksichtigung der Zelldifferenzierungen im 
entziindeten Gewebe. Jena, Gustav Fischer, 1914. Ashchoff, L. : J^ectures on 
Pathology, Xew York, Paul B. Hoeber. Inc., 1924, p. 7. 

12. Gilbert, A., and Carnot, P., quoted by Nathan.-'* 

13. Saxl, P.. and Donath, F. : Wien. klin. Wchnschr. 38:66, 1925. 

14. Jaffe, R. H., and Berman, S. L. ; Arch. Path. 5:1020, 1928. 

15. Sacks. B., quoted In- Aschoff : Lectures on Pathology, New York, Paul B. 
Hoeber, Inc., 1924, p. 94. 
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a fine emulsion of cholesterol, and found that it was deposited in the 
cells of the reticulo-endothelium. 

Jornier made experiments feeding fat and observed fat in both the 
hepatic and the Kupffer cells in no constant proportion, although he did 
find it especially marked in the Kupflfer cells of the peripheral acinar 
zones. He found that the fat first increased in amount in the hepatic 
cells and then began to decrease from the eleventh hour after feeding, at 
which time the amount of fat in the Kupflfer cells started increasing. 
This would seem to indicate that the fat passed in the reverse direction, 
from the hepatic to the Kupffer cells. More work on this type of experi- 
ment would seem to be necessary to determine the correctness of these 
results, and to explain the great difference in the findings of the two 
types of experimentation. 

Little has been written about the presence of fat in the Kupffer cells 
in pathologic conditions of human beings. Schilling ‘ mentioned a case 
of lipemia and pernicious anemia in which both fat and iron were found 
in the Kupffer cells, but only iron in the hepatic cells. He concluded 
that the lipemia was of short duration, and that the fat was actively 
removed from the blood by phagocytosis. In his e.xperimental work, 
however, he found fat in varying proportions in hepatic and Kupffer 
cells, and believed that the same poison that caused fatty changes in the 
hepatic cells also caused the Kupffer cells to take up fat. Nathan ® men- 
tioned the findings in many different pathologic conditions. In connec- 
tion with only one case, however, does he speak of fat in the Kupffer 
cells. This was a case of eclampsia in which both mother and child had 
marked swelling of the Kupffer cells, which were stuffed with fat. 

Fischer^' studied the localization of fat in the livers of 150 patients 
who died from natural causes. The livers of new-born infants and 
livers with gross destructive lesions, such as abscesses or cirrhosis, were 
excluded. None of the 150 livers was free from fat. He found no 
correlation between the state of bodily nutrition and the amount of fat 
in the liver. He also concluded that the length of time between death 
and postmortem examination had no influence on the amount of fat 
in the liver. In 3 of these 150 cases, fat was found solely in the 
Kupffer cells. In 43 cases, there was no fat in the Kupffer cells ; in 59 
cases, they were all filled with fat. In a similar series of 150 human 
livers. Helly found fat in the Kupffer cells of 40 per cent. Neither 
Fischer nor Helly could discover any relation between the amount of 
fat in the Kupffer cells and the amount or localization of fat in the 
hepatic cells. Fischer also stated that there was no relation between the 


16. Jornier, quoted by Xathan.-'’ 

17. Fischer, W. : Virchows .-\rch. f. path. .Anat. 208:1, 1912. 

18. Helly, K. ; Beitr. z. path. .Anat. ii. z. allg. Path. 51:462, 1911. 
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cause of death and the amount of fat in the Kupffer cells, and considered 
that the fat in the Kupffer cells was not characteristic of an infectious 
process, since it was completely absent in several patients dying of 
infections, such as pneumonia or peritonitis. In livers with 
definite stasis, he found fat more frequently present in the Kupffer cells 
than in the hepatic cells. He granted the usual presence of fat in the 
Kupffer cells of the gravid liver, and he was in accordance with 
Rossle on findings in the diabetic liver. 

Rossle observed that in the diabetic liver the Kupffer cells were 
almost always stuffed with fat. In his opinion, this, with increased 
pericapillary connective tissue, made the picture diagnostic of diabetes. 
Helly,'® while agreeing as to the finding of fat in the Kupffer cells, did 
not consider the presence of fat as pathognomonic. 

Thus no definite conclusions have been reached as to the causes of 
the appearance of fat in the Kupffer cells. All that can be said is that 
most of the workers have considered its presence as pathologic (Schil- 
ling, Nathan. Rossle). 

No reference has been found to a study of the normal lipoid content 
of the Kupffer cells or to the possibility of fat being normally present 
in the Kupffer cells. Fischer left one to infer that fat may have been 
present in the hepatic cells before the development of the disease that 
caused the patient’s death, but he made no direct mention of this possi- 
bility. Helly made the statement that, while pneumonia or septic 
processes (as well as diabetes) seem to cause the appearance of fat in 
the Kupffer cells, fat is also found there in infection-free persons. He 
did not, however, mention the possibility that the fat in the Kupffer 
cells of the last-mentioned group could be a normal finding. Aschoff,^® 
in mentioning Sack’s work, stated that injected cholesterol localizes to 
the reticulo-endothelial system, and that this location is different from 
that in which fat is normally found. Kawamura described the pres- 
ence of doubly refracting lipoids in the Kupffer cells under different 
pathologic conditions. It has also been shown by Anitschkow and 
many other investigators that in the experimental cholesteatosis pro- 
duced by feeding, the Kupffer cells are always filled with cholesterol 
and cholesterol esters. 

In order to determine the normal fat and lipoid content of the 
Kupffer cell it was found advisable to examine the liver in persons who 
had met sudden, violent deaths. Forty-three livers were examined. 

19. Rossle, R. : Verhandl. cl. deutsch. Path. Gcsellsch. 10:334, 1907. 

20. Kawamura. R. ; Xeue Beitragc sur ^lorpliologie und Physiologic der Cholc- 
stcrinsteatose. Jena. Gustav Fischer, 1927. 

21. Anitschkow, N.: Deutsche ined. Wchnschr. 39:741, 1913; iNIed. Klin. 10: 
465, 1914. 
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METHODS 

On formaldehyde-fixed material the following stains were used: 
Sudan III and hematoxylin, nile blue sulphate, Fischler’s stain and 
Lorrain Smith-Dietrich stain. Unstained frozen sections were also 
examined for doubly refracting lipoid bodies. Pieces of tissue fixed 
in Ciaccio solution were stained by that method. 

In interpreting the results, one must bear in mind that a certain 
staining reaction is not proof of the presence of a substance in pure 
state. Since fatty and lipoid substances are generally present as mix- 
tures, the staining properties are due only to the predominance of one 
type (as neutral fat or fatty acid, for example). Chemical analysis 
reveals more lipoid material than can be demonstrated by histochemical 
methods. Thus the procedure used here can in no sense be taken as 
absolutely determining the type and the amount of each of the various 
lipoid substances, but only as an indication of the predominating kind 
present in the various cells. 

RESULTS 

The table shows the results obtained in the 27 livers examined by all 
the staining methods. For completeness' sake, the findings for hepatic 
cells are listed as well as those for Kupffer cells. 

In every liver, fat was found in var 3 dng amounts in both the hepatic 
and the Kupffer cells with the Sudan III stain. When the Kupft’er cells 
contained much fat and the hepatic cells little, the sudan III stain was 
almost specific for the Kupffer cells, which, even under low power mag- 
nification. stood out as orange-yellow dots. In only 3 cases was the 
amount of sudanophil material in the Kupffer cells tabulated as low as a 
trace. In 2 of these cases (22 and 24). brown granules were found in 
the hepatic cells, which leads one to assume that these livers may not 
have been completely normal at the time of death. The 16 additional 
livers not listed in this table were stained only by the sudan III and hema- 
toxylin method. Fourteen showed I’esults similar to those listed, while 
in 2 the Kupffer cells contained no fat. The latter showed early peri- 
portal cirrhosis and can be discarded from the group as abnormal. 

On careful examination of the Kupffer cells, the picture closely fitted 
Fischer's description in which he said that the fat droplets were 
smaller than the nucleus and usually were arranged in graded rows with 
the largest droplets next to the central nucleus and the smallest droplets 
farthest from the nucleus, thus giving the cells a pointed appearance. 
This is illustrated in the figure. The amount of fat in the hepatic cells 
varied considerabh' and bore out Fischer’s contention that it had no 
relation to the state of nutrition, which is listed in the taljle. 

\\’ith the nile blue sulphate stain, a varietv of results was obtained. 
In some, all of the granules in the Kupffer cells stained blue ; in some. 
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owing in large part to the fact that the envelop of most of the large 
fat droplets could be seen to contain lipoids stainable by this method. 

\\hth the Ciaccio stain for lipoids, a variety of results was also 
obtained. Here again there appeared to be no relationship between the 
findings with the usual sudan III stain and those obtained with this 
special sudan stain. j\Iost of the hepatic cells had granules that took 
this stain, while the majority of the Kupffer cells did not. The amount 
of lipoid found, by this stain, in the Kupffer cells was only very slight. 

The examination for doubl}' refractile bodies disclosed none in the 
Kupffer cells and a A*arying amount alwa 3 '^s present in the hepatic cells. 
Double refraction of lipoid material is indicative of the presence of con- 
siderable amounts of cholesterol and cholesterol esters in the lipoid 
mixtures. Since Anitschkow has shown that Kupffer cells store 
cholesterol from the blood stream, the finding probably indicates that 
under normal conditions the cholesterol is passed to the hepatic cells too 
rapidly to be demonstrated in the Kupffer cells b}^ the method used here. 

SUMMARY 

Although Kupffer cells have been described since 1869 and definitely 
identified as endothelial elements since 1899, scant attention has been 
given to their fat content under pathologic conditions, and the question 
of a normal fat content has been neglected. 

A study of the histologically demonstrable fat and lipoid substances 
of both hepatic and Kupffer cells was made on the livers of 27 persons 
dying a sudden, violent death. The fat content alone was studied in an 
additional 16 similar cases. In all but 2 of the 43 cases fat was found 
in the Kupffer cells. In the exceptions, early cirrhosis of the liver was 
present. In each case, fat was also found in the hepatic cells. 

Special stains demonstrated that the sudanophil material in both 
hepatic and Kupffer cells was mainly neutral in type, and that lipoid 
substances were at times present in both kinds of cells. Doubly refract- 
ing lipoid substances were found in the hepatic cells, but not in the 
Kupffer cells. 

Thus one can conclude that neutral fat is normally found in the 
Kupffer cells of the liver. 



OCCURRENCE OF A CALCAREOUS ARTERIAL LESION 

IN GOITER 


LEWIS C PUSCH, AI.D. 

RICHMOND, VA. 

Curtis ^ and Curtis and Delaney ■ have drawn attention to the occur- 
rence of calcification of the thyroid arteries in goiter, quoting Gut- 
knecht,^ Jores,'* Isenschmid,® Hesselberg ® and Wangensteen.' Gutknecht 
observed extensive hyalinization and calcification in blood vessels in 
thyroid glands, including capillaries. Jores described granular calcareous 
deposits associated with fragmentation of the internal elastic lamella in 
arteries of goitrous th)Toid glands. Arteries so involved also presented 
a thickened intima. This involvement was independent of generalized 
arteriosclerosis. Hesselberg and Isenschmid noted arteriosclerosis in 
the thyroid glands of infants, the former in a new-born infant. Wan- 
gansteen found intimal thickening and calcification and splitting of 
the internal elastic coat to be of not infrequent occurrence in goiters 
of cretins. Karsner ® stated that arteriosclerosis is common in goiter, 
often independent of arteriosclerosis in other parts of the body. 

The present study was undertaken in an attempt to detemiine the 
incidence of calcification of the internal clastic lamella in goitrous thy- 
roid glands and the relationship of associated factors that might be 
concerned in its occurrence. Interest concerning the significance of 
the lesion had been aroused by observing its presence in several thyroid 
glands removed surgically, while it had been observed rarely in other 
organs and tissues. 

The lesion, although varying in degree in different cases, was of 
fairl)’ constant morpholog}' and distinct from ordinary arteriosclerosis. 
In all instances it was manifest only on microscopic study. The least 

From the Department of Pathology, ^ledical College of \’irginia. 
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p. 853. 
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conspicuous and presumably earliest lesions were confined to hyalini- 
zation or calcification of portions of internal elastic membrane, 
with fragmentation; these were sufficiently insignificant to be over- 
looked readily, ^^'’itll increase in calcareous deposition, the convoluted 
although fragmented contour of the elastica became irregular in thick- 
ness or assumed a beaded appearance. In more advanced cases, with 
extension of the deposits into the media and into the now somewhat 
thickened intima, the condition was indistinguishable from Moncke- 
berg’s ® medial calcification of peripheral arteries. In the earlier lesions, 
degenerative changes in the media immediately adjacent to the calcified 
portions of the elastic membrane were manifest in vacuolation and 
fibrillar lysis. Intimal thickening, seldom conspicuous and without 
plaque formation, limited to fibrillar proliferation, always had the 
aspect of being secondary. The media in some instances was slightly 
or moderately hypertrophied. 


MATERIAL AND PROCEDURE 

The material on which the bulk of this study is based consisted of 
the cases of goiter represented by 100 consecutive partial thyroidec- 
tomies. Multiple sections of each specimen were prepared, selection 
of blocks being made largely in reference to visible capsular blood 
vessels. Tlie average number of sections per case was 5 ; the extremes 
were 2 and 22. Sections in selected cases were treated with 1 per 
cent silver nitrate — von Kossa’s method for demonstrating calcium. In 
studying the sections, particular attention was given to arteries, any 
deviation from normal being recorded. The condition of A^eins also 
was noted, and the presence and character of other lesions of the 
th 3 'roid gland were reported. In pai'allel columns, the patient’s age, 
blood pressure, duration of symptoms, functional thyroid state and 
use of iodine therapy, and the presence of any concomitant chronic dis- 
ease other than goiter, were tabulated. 

Twenty-five nongoitrous and essentially normal thyroid glands of 
children and adults, derived from routine autopsies, and 50 thyroid 
glands of fetuses and new-born infants were studied similarly with a 
view to comparison of the occurrence of the lesion in goiter. 

OBSERVATIONS 

The observations are summarized in tables 1 and 2. Calcification 
and fragmentation of the arterial internal elastic membrane occurred 
in 56 of the 100 cases. The morphology and variations of the lesion 

9. MacCallum, W. G. : A Text-Book of Pathology, Philadelphia, W. B. 
Saunders Company. 1931, p. 326. 
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Fig. 1. — A relativelj' early stage of the lesion. Portions of the internal elastic 
membrane are calcified. There are moderate degrees of intimal proliferation and 
medial hypertrophy. 



Fig. 2. — An artery of an otherwise normal thyroid gland. A threadlike calcare- 
ous band occupies much of the internal clastic membrane, with more bulky 
calcareous deposition in some portions. Intimal proliferation, focal medial degen- 
eration and medial hypertrophy are associated. 
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coincide with the description given in an earlier paragraph. In some- 
what less than half the cases, the lesion was insignificant, often con- 
fined to a threadlike line of calcification along a portion of the internal 
elastic membrane. In over half of the instances the lesion was promi- 
nent, and in a few cases was seen as bulky, calcareous masses occupy- 
ing most of the thickness of the arterial wall and efifecting a structure 
identical with Monckeberg’s type of medial calcification. Intermediate 
degrees of involvement filled gaps in a gradual transition from the 
earliest to the most advanced lesions. Perhaps the development of 
j\Ionckeberg’s sclerosis is traced here. Limited fibrillar connective 
tissue proliferation in the intima arid varying degrees of medial degen- 



Fig. 3. — An advanced stage, compatible with Monckeberg’s medial calcification, 
occurring in a diffuse nonh 3 'perplastic goiter. 

eration or hypertrophy were invariably associated. By far most of 
the examples of the lesion occurred in arteries of good size lying in 
the capsule of the gland. 

If the 100 goiters are divided into 5 classes corresponding to morpho- 
logic types, and each class is subdivided into two groups — those which 
include the lesion and those which do not (table 1) — it is found that 
the lesion has no definite predilection for any type of goiter; the 
incidence is distributed fairly proportionately over the different classes. 
Diffuse nonhyperplastic goiter, nodular hyperplastic goiter and neo- 
plasms of the thyroid gland are represented by numbers of cases too 
small for reliable deductions. Former accounts of the occurrence of 



Table 1. — Observations in 100 Goitrous Thyroid Glands in Relation to Calcification 
of the Arterial Internal Elastic Coat 
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Table 2. — Occurrence of Calcification of Internal Elastic Membrane in Goitrous 
and in N^ongoitrous Thyroid Glands 
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arteriosclerosis in goiter have emphasized its being found in nodular 
(adenomatous) goiter. In the present study, this group contributed 
the lowest percentage of occurrence. The least frequent occurrence of 
the lesion was found in nodular hj^perplastic goiter, the lesion being 
present in 4 cases out of 9 (44 per cent), while the most frequent 
occurrence was found in the type represented by the smallest number 
of cases, i. e., diffuse nonhyperplastic (colloid) goiter — the incidence 
here being 6 out of 8, or 75 per cent. Half of the cases of nodular 
nonhyperplastic (adenomatous) goiter, 25 of 44 cases of diffuse hyper- 
plastic (exophthalmic) goiter, and 7 of H neoplasms of the th3U‘oid 
gland presented one or more instances of the lesion. 

The ages of patients presenting the lesion and of those not pre- 
senting it were too close for any deductions in this regard. It was 
seen to occur at an age 3'^ounger than that at which appreciable 
sclerosis is to be expected. The 3'oungest patient in whom it occurred 
was a 3-oung colored woman, 20 3'ears of age, who had dift'use hyper- 
plastic goiter. 

The average blood pressure of those having the lesion was about 
the same as that of those not having it. 

The lesion bore no constant relationship to the duration of goiter, 
to the presence of h3^perth3'roidism or to iodine therap3^ Concomitant 
chronic disease other than goiter was as frequent and as varied in 
nature in those having the lesion as in those not having it. The struc- 
ture of the thyroid gland other than the arterial lesions presented no 
appreciable differences in the two groups. 

In 3 of 25 nongoitrous, essentiall3' normal th3Toid glands removed 
at autops3’, the calcareous arterial lesion was found, and was morpho- 
logicalh^ identical with the lesion in goiter. The lesion was not observed 
in sections of arteries of other viscera in these cases. One of these 
cases was that of a white man, 54 3^ears of age. d3dng from carbon 
monoxide poisoning; another, that of a colored man, 37 3'ears old, with 
intestinal obstruction, and the third, that of a 62 3"ear old colored 
man. who had a ruptured S3"philitic aneur3'sm. 

I believe the occurrence of calcification of the arterial internal elastic 
membrane in the normal thyroid gland in adults to be higher than 
this 12 per cent would indicate. The relativel3’- small series included 
several infants and children, and the average number of sections studied 
in each case is smaller than that in the goiter series, owing largely to 
lack of available material. 

Hesselberg’s observation of arteriosclerosis in the th3TO.id gland of 
a new-born infant carries the suggestion that possibl3’’ the arterial lesion 
is congenital. I have studied sections of the tlwroid glands of 50 
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fetuses and new-born infants without finding the lesion ; a normal 
vascular structure was constant throughout. 

SUMMARY AND COMMENT 

An arterial lesion of the thyroid gland, characterized by fragmen- 
tation, hyalinization and calcification of the internal elastic lamella, is 
described. In more advanced cases it conforms with Monckeberg’s 
medial calcification of peripheral arteries. It occurred in 56 of 100 
goiters, irrespective of the age of the patient, blood pressures, duration 
of the goiter, h3fperthyroidism, iodine therap}’-, presence of concomitant 
disease or structure of the thyroid gland. It is found also in the normal 
thyroid gland, but probabl}^ less frequently. It was not found in a 
series of 50 thyroid glands of fetuses and new-born infants. It is rare 
in tissues other than the thyroid. The significance of the lesion is 
not manifest ; morphologically, it is degenerative. 



PATHOLOGY OF SHOCK 


V. H. MOON, M.D. 

AND 

PATRICK J. KENNEDY, M.D. 

PHILADELPHIA 

Throughout this discussion the term shock will be used to designate 
the condition following severe ph)'sical injury in which low blood pres- 
sure, rapid, weak pulse, decreased blood volume, increased concentration 
of blood and usually rapid respiration and decreased temperature are 
prominent features. It will be used as synonymous with the terms cir- 
culatory shock, surgical shock, wound shock, traumatic shock or secon- 
dary shock, referring to the condition that develops some hours following 
injury as distinct from that occurring immediatel}^ on receipt of injury. 

Space does not permit a review of the subject. Adequate reviews 
are available.^ A widely accepted view is that shock results from trau- 
matic toxemia; that effective blood volume is reduced by stagnation of 
blood in dilated peripheral capillaries and venules, and that such with- 
drawal of blood from currency results in embarrassment or failure of 
the circulatory function. 

Recent experiments haA'e been interpreted to indicate that traumatic 
toxemia is not a factor, but that shock results from hemorrhage and loss 
of fluid into the area of trauma. The experiments of Blalock and his 
associates - included intricate combinations of resection of one or both 
femurs, the application of tourniquets with and without obstruction to 
one or both femoral vessels, and trauma accompanied by extensive hem- 
orrhages. These were made under barbital anesthesia, which alone fre- 
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quently produces shocklike phenomena.^ Blalock recorded that in f( 3 ur 
of five normal dogs there was from 56 to 1 10 mm. fall in blood pressure 
from barbital alone. One normal dog died five hours after the admin- 
istration of barbital. ■* The viscera showed congestion, edema and capil- 
lary hemorrhages such as Krogh ® describes as the characteristic effects 
of capillary poisons. In a maze of experimental intricacies, using bar- 
bital anesthesia and variation of blood pressure as the criterion of shock, 
the authors lost all distinction between shock and hemorrhage. They 
concluded that the cause of low blood pressure after various types of 
injury was the loss of whole blood or of plasma at the site of the trauma. 

Parsons and Phemister “ drew similar conclusions from experiments 
in which trauma, under barbital anesthesia, produced hemorrhages of 
from 300 to 650 cc. The experiments were not designed to distinguish 
between shock and hemorrhage. 

Robinson and Parsons ^ compared the water content of the blood 
and muscles of dogs. Following hemorrhage, the muscles lost and the 
blood gained in water content. Following administration of histamine, 
the muscles gained and the blood lost in water content. Following mild 
trauma under barbital anesthesia there was a transfer of water from the 
blood to the muscles as in dogs treated with histamine. These dogs 
were then subjected to repeated trauma accompanied by hemorrhage, 
after which a transfer of water from the tissues to the blood occurred. 
They concluded that loss of blood into traumatized areas causes shock. 
The conclusion appears contrary to the evidence obtained from the 
mildty traumatized animals before hemorrhage was made a factor. To 
produce further trauma and hemorrhage in animals already suffering 
from shock only introduced confusion. 

The opinion that shock is due to hemorrhage might best be tested 
b}'^ comparing the effects of trauma without hemorrhage with those of 
hemorrhage alone. In each of the experiments mentioned, the shocklike 
effects of barbital apparently were not considered. 

TISSUE CHANGES IN EXPERIMENTAL SHOCK 

Valuable evidence in the question of trauma vs. hemorrhage as fac- 
tors in shock may be derived from the appearances of the tissues in 
those conditions. The ischemia of tissues in death from hemorrhage 

3. Peterson, Frederick ; Haines, W. S., and Webster, R. W. ; Legal Medicine 
and Toxicology by many Specialists, ed. 2, Philadelphia, W. B. Saunders Com- 
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is well recognized. The opposite changes have been noted in shock 
from trauma in human beings and in experimental shock. Morrison 
and Hooker,® Gasser. Erlanger and Meek,® Keith,’^® Bayliss,^’^ Cannon, 
Fraser and Hooper,^® M'hipple, Smith and Belt and others have 
recorded observations on congestion, capillary hemorrhages and edema 
in shock. Dale, Laidlaw and Richards found exactly these changes 
following administration of histamine. Krogh ® found such effects 
resulting from man}’ capillary poisons. Apparently sufficient emphasis 
has not been given to these A-isible changes. 

In the experiments reported in this paper, shock was produced in 
dogs, primarily to secure tissues for study. Incidentally, these experi- 
ments have some bearing on the etiolog}^ In shock the blood becomes 
concentrated. It is common knowledge that dilution of blood occurs 
following hemorrhage. The averages of the red cell count, hemoglobin 
percentage and specific gravity of the blood for a period of from five to 
ten days prior to the experiments were compared with variations noted 
during and following the experiments. When records of the blood 
pressure were made, morphine. 0.2 mg. per kilogram of body weight, 
was given hypodermically. Then, under local procaine hydrochloride 
anesthesia, an arterial cannula was inserted and connected with a mer- 
cury manometer. No prolonged continuous records were attempted. 

Procedures were devised to produce shock without local injury and 
hemorrhage. A normal dog was killed under ether anesthesia. Quanti- 
ties of muscle were excised immediately and ground through a meat 
chopper. This, diluted with an equal quantity of physiologic solution 
of sodium chloride, was sterilized by autoclave and refrigerated until 
used. 

Freshly ground, unsterilized muscle was extracted with an equal 
volume of distilled water. The fluid was squeezed out through gauze 
and centrifugated at high speed for fifteen minutes. The layer of fat 
from the top and the sediment from the bottom were discarded. Sodium 
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chloi'ide was added to render the fluid isotonic. It was passed through 
paper filters, sterilized by Berkefeld filtration, and stored in refrigera- 
tion. A watery extract of traumatized muscle was similarly prepared 
from a dog in which shock had been produced bruising. 

Dog S-24 . — Under surgical asepsis, 200 Gm. of sterilized normal muscle was 
introduced into the peritoneal cavity of an adult male mongrel weighing 6.32 Kg. 
The operation was done under ether anesthesia lasting twenty minutes. The dog 
recovered well from the operation. He was active and even pla 3 dul. Presently he 
refused all food, but drank water freely. He appeared acutely ill, refused to move 
about and shivered frequentlj\ There were frequent bowel movements, and the 
feces contained blood-tinged mucus. The extremities became cold to the touch ; 
respirations and pulse were increased to twice their normal rates. He died ten 
and one-half hours following the operation. Changes in the concentration of the 
blood were as shown in table 1. 

After death there was about ISO cc. of thin, blood-tinged fluid in the peritoneal 
cavity. The peritoneum was intenselj’ congested, and the blood vessels along the 


Table 1. — Changes in Concentration of Blood of Dog S-24 




Specific 

Hemoglobin 


Date 

Hour 

Gravity 

Percentage 

Red Cells 

(Average norma}) 


1.05!) 

OS 

5,S20,0D0 

3/24/S2 

0:30 a.m. 

1.000 

101 

5,110,000 


7:00 a.m. 

Operation 



10:30 a.m. 

1.005 

94 

4,800,000 


1:30 p.m. 

1.005 

104 

5,094,000 


3:20 p.m. 

1.007 

lOS 

5,095,000 


4:50 p.m. 

1.075 

120 

0,400,000 


5:15 p.m. 

1.075 

130+ 

7,450,000 


mesenteric attachment were markedlj’’ distended. The bowels contained bloody 
mucus. Congestion was marked in the mucosa of the bowels and in the liver, 
kidneys, spleen, lungs and mj'ocardium. Petechial hemorrhages were present in 
the lungs and in serous surfaces. 

Microscopic examination showed numerous hemorrhages associated with 
marked congestion of the capillaries and venules in each of the organs mentioned 
(fig. 1). 

Four other dogs similarly treated showed features identical with 
those described. The data concerning these are summarized in table 2. 
Evidently some substance capable of producing rapidly a fatal shocklike 
condition is absorbed from sterile muscle implanted in the peritoneal 
cavity. There was no loss of blood by hemorrhage in these experiments. 

Sterile aqueous extract of normal muscle produced similar effects in 
dog S-11 when introduced intraperitoneally. It produced an immediate 
fall in blood pressure when introduced intravenously in the followdng 
experiments : 


Dog S-S . — An adult male mongrel, weighing 21.3 Kg., was connected with a 
mercury manometer. An intravenous injection of 20 cc. of watery e.xtract of 
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Fig. 1. — .J. B and C are photomicrographs of lung, kidney and liver following 
death produced b> repeated hemorrhages within forty-eight hours. D, E and F 
are photomicrographs of lung, kidney and li\cr following death in fiftj'-two hours 
after trauma to muscles. 
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normal muscle caused the blood pressure to fall 110 mm. During the following 
two hours the pressure gradually rose 64 mm. The animal recovered. 

Dog S-9 . — The sterile filtrate from 25 Gm. of normal muscle was incubated for 
twenty hours to permit action of such ferments as it might contain. In a dog 
weighing 10.25 Kg., intravenous injection of 10 cc. of the filtrate caused the blood 
pressure to decline 56 mm. The remainder of the filtrate was given in three 
injections at intervals during an hour. This caused the blood pressure, 140 mm. 
before the experiment, to drop to 44 mm. — a fall of 96 mm. During eighteen 
hours the pressure rose to 110 mm. and recovery might have followed. Since it 
was desired to observe tissue changes, the dog was killed painlessly. The lungs 
were congested and mottled with numerous dark red areas, which microscopic 
examination showed to be due to extravasation of blood from capillaries. There 
was moderate edema of the lungs. The kidneys were markedly congested ; other- 
wise the organs appeared normal. 

Dog S-14 . — A sterile filtrate of traumatized muscle was injected intravenously 
into a male mongrel weighing 7.28 Kg. Seven injections of 25 cc. each were made 
at intervals during a period of two hours. This produced marked disturbances 
of the pulse, respiration and general condition. Fifteen hours later the animal 
did not react to stimuli and was very ill, with respirations 40 per minute, pulse 
imperceptible and extremities cold. The hemoglobin bad risen from 80 to 105 
per cent, and the erythrocytes from 5,400,000 to 6,840,000 — about 25 per cent 
increased concentration of the blood. There were frequent evacuations of blood- 
tinged mucus from the bowels. The animal died in twenty-one hours. 

The gross and microscopic changes were identical in character with those of 
dog S-24. The congestive features were most marked, and there was widespread 
central necrosis in the hepatic lobules. 

For other similar experiments, see table 2. The efifect of muscle 
extract on these dogs closel)'^ resembled that which may follow adminis- 
tration of histamine. 

The following experiment illustrates the effects of hemorrhage on 
the composition of the blood and on the tissues of the body. 

Dog S-23 . — The dog was a female mongrel weighing 10.46 Kg. For six days 
prior to the experiment, the hemoglobin percentage, red cell count and specific 
gravity of the blood were determined (table 3). 

It will be seen that a loss of 700 cc. of blood within thirty-six hours was 
sustained by a dog of small size. Assuming the blood to have an average specific 
gravity of 1.050, this amounted to 7 per cent of the body weight or about 70 per 
cent of the total blood volume. Such a loss of blood reduced the hemoglobin only 
to 36 per cent and the specific gravity to 1.032. At this time, the dog showed no 
evidence of illness. It was active and playful as normally, and undoubtedly would 
have recovered. It required a further loss of 400 cc. of blood to cause death. 

After death there was marked anemia of all the organs and tissues. The lungs 
were very pale throughout and showed neither congestion nor areas of hemor- 
rhage (fig. 2). The heart muscle was pale brown. There were no petechiae in 
the endocardium or elsewhere. The spleen, liver and kidneys were dry on 
section and showed no congestion. All the peritoneal surfaces were pearly white. 
The venules along the mesenteric attachment were not visible. The mucosa of 
the entire gastro-intestinal tract was dull white. On microscopic examination, all 
the tissues had a normal appearance except that there was less blood present than 
normally (fig. II. 



Table 2. — Summary of Experiments Not Described in the Text 


Dog 

Treatment 

Change in 
the Blood 

Result 

Capillary 

Congestion 

Edema 

Capillary 

Hemorrhage 

S-7 

Filtrate of trau- 
matized muscle, 

175 cc., intraven- 
ously injected 

No data 

Died in 

16 hr. 

Bungs, bowel, 
cardiac mus- 
cle, Kidney, 
liver 

Lungs 

Lungs, kidney, 
liver 

S-n 

Filtrate of nor- 
mal muscle, 

275 cc., intraperi- 
toneally injected 

Increased 

concen- 

tration 

Killed in 
24 hr. 

Feritoneum, 
intestinal 
mucosa, 
liver, lungs 

Peritoneal 

cavity, 

submucosa 

Endocardium, 
mucosa of 
bowel, renal 
cortex 

S-13 

Filtrate of nor- 
mal muscle, 

233 cc., intraven- 
ously injected 

Increased 

concen- 

tration 

Died in 

23 hr. 

Peritoneum, 

intestinal 

mucosa, 

spleen 

Intestinal 

mucosa 

Endocardium, 

spleen 

S-3 

Normal muscle 
fresh, 40 Gm., 
intraperitoneally 
injected 

No data 

Died in 

IG hr. 

Lungs, spleen. Peritoneum 

lymph node, 

kidney, liver, 

peritoneum, 

myocardium, 

gastro-intes- 

tinal tract 

Lungs, 

kidneys 

S-18 

Sterile muscle 
substance, 350 Gm., 
intraperitoneally 
injected 

No data 

Died in 

17 hr. 

Lungs, liver, 
kidney, peri- 
toneum, 
gastro-intes- 
tinal tract 

Peritoneum, 

liver, 

skeletal 

muscle 

Endocardium, 
lungs, kidney, 
gastro-intes- 
tinal mucosa 

S-21 

Sterile muscle, 

200 Gm., in 
peritoneum 

Increased 

concen- 

tration 

Died in 

12 hr. 

Lungs, liver, 
spleen, 

myocardium, 

kidney 

Lungs, 

skeletal 

muscle 

Lungs, 

liver, 

kidney 

S-22 

Sterile muscle, 
lOO Gm., in 
peritoneum 

Increased 

concen- 

tration 

Killed in 
32 hr. 

Lungs, liver, 
myocardium, 
kidney 

Skeletal 

muscle 

Lungs, '- 

kidney 

S-G 

Trauma to mus- 
cles of thigh 

Decreased 
concentra- 
tion, 11 per 
cent 

Died in 

32 hr. 

Lungs, 
gastro-intes- 
tinal tract, 
myocardium, 
liver, kidney 

Lungs, 
submucosa 
of bowel 

Pleura, 
endocardium, 
respiratory 
mucosa, lungs 

S-12 

Trauma to mus- 
cles of thigh 

Increased 

concen- 

tration 

Died in 

22 hr. 

Lungs, liver, 
peritoneum, 
gastro-intes- 
tinal tract. 

Lungs, 

respiratory 

mucosa, 

mediastinum 

Endocardium, 
lungs, kidneys, 
mucosa of 
bowel 


myocardium 


* Tlio same gross and microscopic changes were present as described for dog S-24. 


Table 3. — Changes in Concentration of Blood Following Hemorrhage 


Date 

Hour 

Specific 

Gravity 

Hemoglobin 

Percentage 

Red Cells 

Blood With- 
drawn, Cc. 

(Average normal) 

1.03C 

92 

5,200,000 


3/13/32 

11:00 a.m. 

1.053 

9S 

5,400,000 

100 


3:00 p.m. 

1.055 

97 

0, 320,000 

100 


5:00 p.m. 

1.055 

95 

5,300,000 


3/1G/32 

10:00 a.m. 

1.055 

80 

5,400,000 

100 


11:30 a.m. 

1.0.30 

75 

4,910,000 

100 


1:00 p.m. 

1.047 

57 

4,400,000 

100 


2:30 p.m. 

1.042 

GO 

3,890,000 

100 


4:15 p.m. 

1.037 

49 

3,420,000 

100 

3/17/32 

9:00 a.m. 

9:30 a.m. 

1.032 

30 

1,. 380, 000 

400 Death 
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We wish to emphasize the contrast between the findings in this ani- 
mal and those that accompany the shock syndrome. 

The effects of baiTital are shown by the following experiment : 

Dog S-19 . — A vigorous adult male, weighing 13.6 Kg., was given 4 Gm of 
sodium barbital intravenously. This is the dosage, 0.3 Gm. per kilogram, used 
by several authors of articles on shock. Three hours later, the blood pressure 
had declined 94 mm., and the pulse and respirations were twice their former rates. 
Beginning at this time, 100 cc. quantities of blood were withdrawn at intervals 
of thirty minutes. The dog died following the loss of 500 cc. of blood — less than 
4 per cent of the body weight. 

The lungs were mottled with areas of congestion. There were numerous 
petechial hemorrhages in the endocardium. There was congestion of the liver, 
spleen, kidneys and gastro-intestinal mucosa, notwithstanding the fact that death 
was caused by hemorrhage. 



Fig. 2. — Lungs of dogs S-23 (death from repeated hemorrhages within forty- 
eight hours) and S-24 (shock from muscle substance in the peritoneal cavity). 

Barbital alone causes marked fall in blood pressure, increased pulse 
and respiratory rates, and inability to recover from hemorrhage. The 
tissue changes and physiologic effects of barbital resemble those of 
shock. 

In the next experiment, shock was produced by trauma : 

Dog S-25 . — At 1:15 p. m, an adult mongrel male, veigliing 10.47 Kg., vas 
anesthetized with ether, and the muscles of the hindlegs were severely bruised. 
As the dog returned to consciousness, pain was prevented by hypodermic injec- 
tions of morphine, 0 5 mg. per kilogram of body weight at intervals. The dog 
refused food, but drank water. On the following day. he appeared normal except 
for marked swelling of the thighs. He was given ether, and the muscles were 
retraumatized moderately. On March 24, his condition was about the same as on 
the 23rd. Following heav\ massage under light ether anesthesia, a condition of 
collapse rapidly developed. The pulse and respirations became rapid and the 
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extremities cold. He became unresponsive to stimuli and died two hours later. 
The changes in the blood are shown in table 4. Note that at one period there 
was a decrease in concentration of the blood. This would indicate that hemor- 
rhage was perhaps a factor. 

In dogs treated with sterile filtrate of normal muscle, with filtrate 
of traumatized muscle, with sterile muscle, substance implanted in the 
peritoneal cavity and with mechanical trauma, similar physiologic dis- 
turbances resulted. Tissue changes of an identical nature were found 
at autopsy. These changes included widespread capillary dilatation, 
especially marked in the lungs, the gastro-intestinal tract, the liver and 
the kidneys. There were numerous capillary hemorrhages, and edema 
was present frequentl3^ A prominent antemortem feature was increased 
concentration of the blood. 


Table 4. — Changes in Concentration of Blood of Dog S-25 




Specific 

Hemoglobin 



Date 

Hour 

Gravity 

Percentage 

Red Cells 


(Average normal) 


1.058 

04 

5,840,000 


3/22/32 

4:30 p.m. 

1.038 

101 

0,000,000 


3/23/32 

10:30 a.m. 

1.000 

DO 

5,420,000 



1:00 p.m. 

1.057 

101 

0,150,000 



4:30 p.m. 

1.055 

90 

5,900,000 


3/24/32 

S:00 a.m. 

1.053 

SO 

3,800,000 



1:30 p.m. 

1.054 

CO 

4,100,000 



4:30 p.m. 

1.057 

70 

4,500,000 



7:30 p.m. 

1.0G4 

90 

5,900,000 



8:00 p.m. 

1.065 

90 

5,090,000 

Death 


OBSERVATIONS IN HUMAN CASES OF SHOCK 

In human cases apparently of shock, we have found the same capil- 
lary phenomena as in the experiments on dogs. 

A white woman, aged 65, was operated on for the removal of an ovarian 
tumor. Ether was used, and the anesthesia lasted thirtj'-five minutes. The opera- 
tion. which was complicated by the presence of adhesions, lasted twenty-five 
minutes. No significant hemorrhage occurred, and the condition was recorded 
as fair at the close of the operation. Collapse developed. The pulse became rapid 
and feeble, the skin pale, the extremities cold and the respirations 30 to 40 per 
minute. She was given 600 cc. of saline solution intravenously and caffeine and 
atropine hypodermically. Heat was applied, and further stimulation was attempted 
with drugs. These were ineffective. The blood pressure fell to 80 mm. systolic 
and 70 mm. diastolic. She became progressively weaker and died within six 
hours. There was no evidence of gross hemorrhage. About 2 liters (2,000 cc.) 
of thin, blood-tinged fluid was present in the peritoneal cavity. The entire 
intestinal tract was relaxed, atonic and markedly congested. The lungs were dark 
red and contained a large amount of fluid. The left lung weighed 310 Gm., and 
the right, 490 Gm. There were concretions in the gallbladder, and the kidneys 
were arteriosclerotic. No other significant changes were present. 
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On microscopic examination, the alveoli of the lungs contained variable amounts 
of serous fluid; some were filled, other partially filled, and others contained air. 
The capillaries were widely distended with corpuscles. No gross hemorrhages 
were present, but many corpuscles had escaped into the alveolar spaces. The 
capillaries of the mucosa of the bowel were distended, and the submucosa was 
edematous. 

Permission was granted by Surgeon General Patterson to study 
material collected by the medical service of the American Expeditionary 
Forces in France. Accordingly Major P. E. McNabb, curator of the 
Arm}^ Medical Museum, submitted twenty-six postmortem records 
selected as those of probable cases of shock. Records of cases of injury 
to the brain or cord and of cases of penetration of the chest or abdomen 
were rejected. There remained twenty-two records of multiple lacerated 
shell-fragment wounds of the arms, legs, shoulders or buttocks. In each 
of twent}'' cases several sections of lung were available for study. The 
cases fell into groups as follows : 

Group 1 consisted of eight cases in which no gas bacillus infection occurred, 
and in which hemorrhage was a minor factor. The following record (accession 
no. 4259) is representative of this group: 

A soldier had suffered extensive lacerated shell wounds of both feet, with 
comminuted fractures of the feet and legs. He was brought in with a tourniquet 
about each leg. Heat was applied, and hot fluids were given by mouth. The 
tourniquets were released. Five hours later the blood pressure was 70 mm. 
systolic and 58 mm. diastolic. Gum acacia solution 750 cc. given intravenously 
raised the blood pressure 13 points. His condition did not improve, and he died 
in shock eight hours after admission, although no hemorrhage had occurred in 
the interim. 

Postmortem examination showed marked posterior lividity, edema of the brain 
and marked venous engorgement of the viscera. Both lungs were heavy and 
livid red, and the crepitation was diminished. They contained numerous areas 
of petechial hemorrhage. Blood and fluid in increased amount flowed from the 
surfaces made bj’’ sectioning. There were petechial hemorrhages in the endo- 
cardium. On microscopic examination, the lungs showed marked capillarj' 
engorgement, numerous areas of capillary hemorrhage and moderate diffuse edema. 

Group 2 embraced five cases of injuries similar to those in group 1, but com- 
plicated by varying degrees of gas bacillus infection. In each case, the record 
showed venous engorgement, marked pulmonary hyperemia, marked edema of the 
lungs and petechial hemorrhages in the lungs or in serous surfaces. On micro- 
scopic examination, the sections of lung showed no difference from those in 
group 1. 

Group 3 was composed of four cases in which moderate acute anemia from 
hemorrhage was present. Gas infection was present in one of these. In two cases, 
the lungs had normal consistence and crepitation. Microscopicall}- there were 
edema, congestion and capillary hemorrhages. Anemia and the shock mechanism 
appeared to be combined. The other two cases showed no essential differences 
from those described under group 1. Grossly and microscopically, the lungs 
showed congestion, edema and capillary hemorrhages in marked degree. Ischemia 
was not present. The case in which gas infection was present showed no gross or 
microscopic differences from those of traumatic shock alone. 
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Group 4 included five cases in which hemorrhage seemed a major factor. Gas 
infection was present in one of these. The following case (accession no. 4344) is 
representative of four in this group ; 

A soldier had experienced a shell fragment injury to the right lumbar region. 
He was admitted in extreme shock and given the usual treatment for shock. The 
time of injurj' and of death were not recorded. At postmortem examination there 
was very slight posterior lividit}'. Free blood, 1,500 cc. in amount, was present 
in the peritoneal cavity. The lungs varied in color from light gray to light 
pink. The crepitation was normal. The surfaces made by sectioning gave up a 
smaller amount of fluid than normally. On microscopic examination, the sections 
of the lungs contained little visible blood, and there was no edema or areas of 
capillary hemorrhage. 

Three other cases showed similar features. The viscera were pale and anemic. 
“Dry autopsy” was noted in the records. Gross and microscopic examinations of 
the lungs showed less blood than normally. The examinations indicated that 
hemorrhage was the chief cause of death. In the fourth case, gas bacillus infec- 
tion was present. The patient lived three days following injury, and no hemor- 
rhages occurred in the interim. The gross and microscopic features were those 
of shock. 

Summarizing the observations made at the time of autopsy in the 
seventeen cases in groups 1, 2 and 3 in which shock was a major factor, 
one finds marked pulmonary congestion and edema in sixteen cases, 
petechial hemorrhages in serous surfaces in eight cases and visceral 
venous engorgement in eleven cases. 

Microscopic stud)'' of sections of the lungs showed marked capillary 
congestion with varying degrees of capillary hemorrhage and edema in 
fifteen cases in this series. In two cases no sections were available. 

It is noteworthy that the changes present in these cases are not char- 
acteristic of anemia from hemorrhage, and that they were absent in the 
cases of group 4, in which hemorrhage was assigned as the chief cause 
of death. 

COMMENT 

Most conditions of disease ai'e accompanied by tissue changes which 
are more or less characteristic, and which both aid in the recognition of 
the cause and corroborate the correct etiologic interpretation. Shock is 
not, as has been supposed, an exception to the general rule. 

A significant feature of shock is increased concentration of the blood. 
This has been mentioned frequently in previous reports. That hemor- 
rhage is often a complicating factor of most serious gravity in shock 
is generally admitted. Trauma of sufficient severity to produce shock 
in dogs is accompanied by varying degrees of hemorrhage. In one trau- 
matized animal, S-6, a decrease of 11 per cent in the concentration of 
the blood was observed. The death of this dog may have been due to a 
combination of shock and hemorrhage. That death was not due to 
hemorrhage alone was indicated by the marked congestion, edema and 
numerous capillary hemorrhages in the viscera. Those who have had 
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difficulty in drawing distinctions might have observed whether the blood 
and tissues of shocked animals showed the changes that serious hemor- 
rhage will produce. 

We have noted that edema, particularly of the lungs, is more marked 
in cases of shock in man than in experimental shock in animals. 

CONCLUSIONS 

The shock syndrome is accompanied by gross and microscopic 
changes opposite in character to those produced by hemorrhage. The 
changes include dilatation and engorgement of capillaries and venules, 
permeability of capillary walls, as indicated by petechial hemorrhages 
and edema, and frequentl}'- effusion into serous cavities. Increased con- 
centration of the blood is a characteristic phenomenon in shock. 

These vascular phenomena are widespread, but are most prominent 
in the pulmonary and gastro-intestinal tracts. 

These circulatory effects can be produced by trauma, by intravenous 
or intraperitoneal injections of extract of normal muscle or by implant- 
ing muscle substance into the peritoneal cavity. This tends to corrobor- 
ate the view that products absorbed from injured tissues produce the 
shock syndrome, and that these act by causing dilatation and increased 
permeability of the capillaries and venules. 

Barbital produces ph3’’siologic and histologic changes resembling those 
of shock. Drugs having such properties should not be used when normal 
blood pressure and capillary tonus are important. 



Laboratory Methods and Technical Notes 


PRESERVATION OF THIN SECTIONS OF TISSUE 
IN NATURAL COLORS 

James E. Davis, akd Arthur L. Amolsch, M.D., Detroit 

Satisfactory preservation of valuable specimens has always been a 
problem. The complete specimen preserved in the large jar is unsatis- 
factory because of the space required for storage, the inaccessibility for 



A thin section of a uterus and cervix with multiple myomas of the uterus and 
carcinoma of the cervix. The outer black frame is asphalt. The narrow light 
border is brass. The two faces of the picture are glass. The figure is reduced 
from 5 by 7 inches (12.7 by 17.78 cm.). 

close examination, the liability to deterioration and the difficulty it 
offers in transportation for class or convention work. 

The essential requirements for a permanent gross e.xhibit of 
pathologic change in tissue may be full}’- met by securing a thin section 


From the Department of Pathology, Detroit College of Medicine and Surgery. 
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thioug'h the oig'an so as to display the larg’est possible cross-section area 
of the typical pathologic changes. By preserving this thinly cut section 
in natural colors in a suitable fluid contained in a thin, light cell, the 
requirements of small storage space, maximum teaching values, satis- 
factory transportation, etc., have been satisfactorily met. 

This type of cell and this method of preservation have now beei^ in 
use in our laboratory for more than two years, and have proved to be 
the most satisfactory method of exhibiting gross tissues known to us. 
The cells have been transported over long distances and roughly used, 
and ha^'e shown a very desirable permanency. 

CONSTRUCTION OF CELL FOR THE MOUNTING OF A THIN SECTION 

OF TISSUE 

Alatcrials Required. — 1. Glass plates 5 by 7 inches (12.7 by 17.78 cm.). 

2. One-fourth inch strips of 15-gage soft brass, 1614 inches (42.52 cm.) long. 

3. Refined Trinidad Lake Asphalt (Genasco Brand, The Barber Asphalt Co., 
Philadelphia). Do not use commercial pavement asphalt. 

4. Battleship linoleum, 7J4 b 3 ' by inches (18.4 by 11.4 by 0.6 cm.). 

5. Heavy spring paper clamps. 

6. Steel spatula or putty knife. 

The glass plates should be well cleansed and freed from oil by the use of 
sapolio or a similar substance and hot water. 

The brass strips should not vary appreciably in width from end to end and 
should be filed or ground to an even square-cut edge. They should be cleaned 
and polished before the construction of the cell is begun. The strips should be 
cut about one third through at the points of bending, with a chisel or file. When 
adjusted about the linoleum mould there should be no spring exerted inward or 
outward. 

Discoloration of the brass strips by certain tissues, such as liver, is effectually 
prevented by dipping the strips in duco or varnish twice, i. e., by giving them two 
coats of this substance. 

The lump asphalt should be heated to melting several times and stirred until 
it is no longer frothy. Care must be exercised to prevent charring due to over- 
heating. 

Method of Assembling. — 1. The bent brass strip is placed about the linoleum 
and adjusted to a perfect fit. 

2. A plate of glass is placed on each side of the linoleum, and two spring clamps 
are used to hold them in position. The mould is then centered and the glasses are 
properly alined. Two short pieces of brass are temporarily inserted above the 
ends of the brass strips and held against the projecting linoleum by means of 
rubber bands. This will insure a uniform limitation of the asphalt to the open 
end of the cell and •permit easy insertion of the final closing strip of brass. 

3. A hot spatula is dipped into the molten asphalt and carried to the brass 
strip and smeared onto the glass plate, eliminating any air spaces. This procedure 
is followed on both glasses along one edge and finally the asphalt is filled into the 
full length of the groove and permitted to harden. The other two sides are treated 
in the same manner. It will be necessary to add some additional asphalt at the 
corners. 
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Finallj' the free margin of the asphalt is smoothed with a hot spatula; or the 
edge of the asphalt may be softened slightly with a Bunsen flame and then the 
edge may be pressed gently on a smooth board or strip of metal to obtain a 
smooth, even surface. Excess of asphalt on the glass surfaces may be removed 
with a knife or a razor-scraper. 

4. The linoleum mould is now withdrawn, and the two short brass insertions 
are removed. The cell is now ready for the tissue to be inserted. 

5. Fill the cell with the mounting fluid (SO per cent cane sugar saturated with 
th 3 'mol) to a level about 1J4 inches (3.8 cm.) from the top. 

6. Insert a long, thin, flat brain knife between the specimen and the glasses 
and liberate all imprisoned air. If the fluid becomes turbid during this operation, 
the turbid fluid may be displaced by inserting a long needle or cannula to the 
bottom of the cell and by permitting clear sugar solution to flow in by gravity. 

7. Pour out excess fluid to 1)4 inches (3.8 cm.) from the top and thoroughly 
drjj^ the inner surfaces of the upper ends of the glasses and asphalt. 

8. Insert the final strip of brass, provided with a hole bored close to one end, 
so that it rests on the end of the upright strips. Paste a bit of paper over the hole. 

9. Fill the upper edge with asphalt, as before described. 

10. With a hot needle, punch through the asphalt over the filling hole in the 
brass and fill the remainder of the cell by means of a hj'podermic syringe and 
needle displacing all air. 

11. Dry out the hole in the asphalt and finally sear with a hot knife point to 
remove all moisture and sugar. 

12. Fill the hole with molten asphalt. 

13. Clean the cell and finally coat the asphalt with duco to prevent .stickiness. 

PRESERVATION OF TISSUES ADAPTED TO THE CELL 

The tissue should be fixed promptly in Pick’s solution. The surface blood 
should be removed, preferablj' with ph 3 'siologic solution of sodium chloride to 
prevent hemolysis. 

Anatomic relationships should be maintained by pinning the fresh specimen to 
3'ucca board or suspending it on a glass frame. This will prevent undue warpage 
and distortion. 

If a large specimen or an entire organ is to be fixed, such as a liver, lung or 
spleen, uniform fixation will be better obtained by perfusing Pick’s solution 
through the vascular channels and suspending the organ in a large amount of the 
fixative. 

If possible, avoid cutting the fresh specimen, because unnatural distortion due 
to contraction will occur, and the blood will be drained from the tissue. 

If only a portion of a large organ is desired, it is best to cut a slice about 
1 inch (2.5 cm.) thick and permit this to fix without distortion. 

Preservation of color and proper fixation of the tissue depend, first, on main- 
taining the chemical concentration of the solution, and second, on the time of 
fixation. 

All specimens should be placed in at least twice their volume of fluid. Small 
specimens will be well fixed in from three to five days. Large specimens, such as a 
spleen, breast, liver or brain, may require from five to fourteen days. 
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Repeated use of a given volume of fluid will deplete the chemical content and 
cause dilution, so that good results may not be expected. 

After proper fixation, the specimen is thoroughly washed in running tap water 
to remove all chemicals. 

The tissue section is now made, a smooth board being used, provided with two 
parallel 8 mm. glass rods to serve as a knife guide. A long, thin, flat blade from 
14 to 16 inches (36 to 37 cm.) in length is drawn with a sweeping movement 
through the specimen, which is held on the cutting board between the glass rods. 

The specimen is now ready to be mounted in cane sugar solution. 

Formula for Pick's Fixing Solution. — Pick's solution is prepared as follows : 

Chloral hydrate 50 Gm. 100 Gm. 1,000 Gm. 


Carlsbad salts 50 Gm. 100 Gm. 1,000 Gm. 

Formaldehj^de 100 cc. 200 cc. 2,000 cc. 

Distilled water 1,000 cc. 2,000 cc. 20,000 cc. 


Carlsbad salts are prepared as follows: 


Sodium sulphate 

22 Gm. 

220 Gm. 

Sodium bicarbonate 


200 Gm. 

Sodium chloride 

18 Gm. 

180 Gm. 

Potassium nitrate 


380 Gm. 

Potassium sulphate 

2 Gm. 

20 Gm. 

Total 


1,000 Gm. 


fore's Solufi'on . — Soft tissues, such as brain or myxomatous tumors, may be 
fixed in Jore’s modification of Pick’s solution. This has less chemical concentration 
and lower formaldehyde content, so that fixation is accomplished more slowly. 
It is prepared as follows; 


Carlsbad salts 125 Gm. 625 Gm. 

Chloral h 3 ’^drate 125 Gm. 625 Gm. 

Formaldehj^de 125 cc. 625 cc. 

Distilled water 4,000 cc. 20,000 cc. 


Carlsbad salts (for 20,000 cc. of distilled water) should be made up as follows : 


Sodium sulphate . . 
Sodium bicarbonate 
Sodium chloride . . 
Potassium nitrate . 
Potassium sulphate 


137 Gm. 
125 Gm. 
113 Gm. 
233 Gm. 
17 Gm. 


Total 625 Gm. 

Mounting Fluid . — Fifty per cent cane sugar in distilled water is heated to the 
boiling point ; sufficient thjnnol crystals are added to saturate ; the fluid is filtered 
through paper or porcelain, and kept well stoppered. 

Do not add acid, alkaline or metallic substances to the sugar solution as a 
preservative, since they attack the brass. Formaldehj’de should not be used. 
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A MODERN AUTOPSY TABLE 


Margaret Warwick, M.D., Buffalo 
Pathologist to the Millard Fillmore Hospital 

The usual commercial autopsy table is of white porcelain, which is 
difficult to keep clean; it has a central drain on which the body must 
rest, so that, as the autops}^ proceeds, there is an ever growing pool of 
blood and fluid around the body. H. E. Robertson has devised a table 
consisting of a large, shallow pan, with a central drain, and a top of 
slats or cross-pieces which hold the body up above the pan. Through 
the generosity of Dr. Irving Potter and Dr. Milton Potter, a new 
autopsy table was recently made available for the Millard Fillmore 
Hospital in Buffalo. This table (figure) was constructed by the 
Jeffrey-Fell Company of that city, on the same principles as the one 
described by H. E. Robertson, but with certain improvements. 

The frame of the table is of galvanized iron supported on legs of galvanized iron 
pipe, and this has the advantage of both strength and lightness. The height of the 
table can be easily changed to fit the heights of succeeding pathologists by discon- 
necting the lowest joint in each leg and fitting in a longer or shorter length of 
pipe. The frame around the top is covered by monel metal, to which is attached 
a shallow pan of monel metal sloping gently from the edges to a central drain 
which is 2 inches in diameter and 2 inches lower than the edges of the pan. This 
drain communicates directly with a 6 inch (15.24 cm.) sewer in the hospital and 
is covered by a convex cap of monel metal perforated with openings about kf inch 
(0.61 cm.) in diameter, which allows the free passage of fluids into the sewer, but 
holds back all tissue of appreciable size. At one side of this cap is a small curved 
handle by which it can be quickly and easily removed from the drain when larger 
pieces of tissue or blood clots are to be washed down into it. 

The shallow pan is fitted with eight cross-pieces or slats made of wood and 
entirelj^ covered bj^ monel, with the seams soldered on the under side so that there 
are no open gaps through which infectious material may creep. These slats rest 
on short legs also covered by monel, and their upper surfaces are Yz inch (1.27 cm.) 
below the surface of the frame of the table. Of the slats, five are 5 inches 
(12.7 cm.) in width and three are 2j4 inches (6.27 cm.) in width. The two sizes 
of slats are convenient in that the smaller ones offer support where comparatively 
little is needed, without covering up too much of the underlying pan. The larger 
ones are used where greater support is needed, as under the shoulders or buttocks 
of a heavy body, or they can be placed close together to make a cutting or examin- 
ing surface on the top of the table. These eight slats seem to comprise the right 
number. They offer all the support needed, without covering up too much of the 
underlying pan. When placed tightly together they cover less than half of the 
table, so when they are arranged, more than half of the pan is open from above 
for drainage or for the washing of organs or sponges. These slats are easily 
sterilized either by being washed with disinfectants or by being removed entirely 
and placed in an autoclave. 

1. Robertson, H. E. : A Post-Mortem Table (unpublished communication), 
read before the International Association of kledical Museums, March, 1929, 
Chicago. 
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Above this table is, the pipe for the delivery of water to the table, and to this 
is attached a suction pump. At the head of the table is a clamp holding a head- 
rest, which can be quickly removed or adjusted to any height, and turned either 
over the table or projecting out beyond the end of it. 

This autopsy table has many advantages. The monel metal does not stain or 
discolor as easily as white, and yet, unlike zinc or iron, which turns dark and 
appears to be dirty, it always looks clean and bright, and a little rubbing makes it 
shine like a silver plate. There is no part of the table that can harbor infectious 
material, and it is easily sterilized. It is light and easily movable except for the 
attachment of the central drain. It is long enough to allow at the foot a wooden 
stand for the cutting of organs or for the placing of extra instruments or solutions. 
It is wide enough to accommodate a large body, or if necessary, two bodies, and to 
allow many people to work around it. There is free drainage from any one part of 



Autopsy table with head-rest and slats in place ready for use. 


the body into the underlying pan, without soiling or contaminating any other part 
of the body. For example, pus from an abscess will drain directly down into the 
pan without running over or about the body. The adjustable cross-pieces give 
sufficient support in the right places for either an infant or an obese man. Removed 
organs may be dropped into the underlying pan, out of the way, where they will 
be automatically washed by the running water until they are needed or discarded. 
Also, the pan, being lower than the surface of the table, prevents the usual splash- 
ing or spraying of fine particles of fluid, which may or may not be infectious, from 
the surface of the table. This is of real value in preventing contamination of the 
clothing of the spectators, who may go from the autopsy room to other parts of 
the hospital or to visit patients. Also, on this table, an autopsy can be made with 
the minimum amount of soiling or discoloration of the body by blood or fluids, and 
consequently it will offer much less offense to the spectators and will be a factor in 
destroying an aversion to autopsies, which will help to obtain more autopsies. 



General Review 


EXPERIMENTAL STUDY OF TRAUMATIC SHOCK 
GEORGE J. RUKSTINAT, M.D. 

CHICAGO 

The present review was undertaken to ascertain, primarily, the trend 
of experimental investigation on the ever current subject of traumatic 
shock. Mann in 1914 came to the somewhat discouraging conclusion 
that “despite the enormous amount of work which has been done on 
surgical shock there is still among recent writers no general agreement 
as to the causes and nature of this condition. A critical review of the 
literature reveals an astounding amount of contradictory experimental 
data, and a great number of diverse conclusions based thereon.” He 
found no common standard of shock. “In protocols of some observers 
a markedly lowered blood pressure was taken as the sole indication of 
the presence of shock. In others it seemed to have been thought suffi- 
cient to state — ‘after reducing the animal to a state of shock,' without 
giving the methods of its production or any criteria by which it is pos- 
sible to judge whether an animal really was or was not in a condition 
of shock. This lack of definiteness in regard to these fundamental 
matters made many of the most extensive researches on shock of some- 
what questionable value.” Cope in 1928 was dissatisfied with popular 
conceptions of shock and found eight textbook definitions of it inade- 
quate or ambiguous. Some of them obviously were definitions of col- 
lapse ; some were couched in such terms as to make shock and collapse 
synonymous. Cope dejjlored the fact that most of these definitions 
were based on a consideration of traumatic shock alone and argued for 
the adoption of a broad point of view — “just as fever is so considered. 
Shock is a depression, as fever is generally an exaltation, of the phe- 
nomena of vital activity.” He maintained, “. . . the term shock 

signifies a condition following the application of harmful stimuli (trau- 
matic or toxic) or the depletion of the body fluids, in which there is 
clinically demonstrable depression of the vital processes of the body, 
particular!}' the circulation and metabolism. Collapse is the term appli- 
cable to the sudden onset or rapid aggravation of the symptoms of 

From the Norman Bridge Pathological Laboratory of Rush Medical College 
of the University of Chicago. 
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shock.” Mann favored a definition that does not involve any more or 
less questionable theor}'- of etiologj'^, such as that suggested by Meltzer. 
“Shock is a state of general apathy, reduced sensibility, extreme motor 
weakness, great j^allor, very rapid, small pulse, thready, soft arteries, 
irregular gasping respirations and subnormal temperature.” 

Confusion in delimiting shock is reflected in the numerous theories 
of its origin. Discussion of these theories and details of their indi- 
vidual merits are abundant in the voluminous literature on traumatic 
shock (Mann, Cope, Risley, Macleod, Cowell, Parsons and Phemister). 
The favorite procedure in man)' publications, of a preliminary discus- 
sion of theories, has been justified by the astounding discrepancies 
between theory and fact later disclosed by huge series of well controlled 
experiments on animals, laboratory tests and clinical observations. The 
chaotic impi'ession created by an ensemble of the results of investiga- 
tions on shock is lacking in many individual researches which are 
replete with evidence of ingenuity, resource and logical deduction. 
Gradually a more accurate appraisal of the phenomena of shock has 
resulted in a grouping into essential and auxiliary features. Simplifi- 
cation of the concept of shock has brought into prominence the basic 
character of alterations in the volume of the blood in the production 
of this condition. Proof of the importance of this factor in the pro- 
duction of shock is intimately coupled with disproof of the importance 
of other factors. In tracing the evolution of modern notions of shock, 
I have found it helpful to resort to somewhat detailed experimental 
evidence for and against the various theories. 

THE VASOMOTOR EXHAUSTION THEORY 

Because of the marked physical and mental depression occurring 
in shock, exhaustion of vital nerve centers was held responsible for 
the condition. Painful stimuli arising from a wound were thought to 
produce the exhaustion. Crile (1923 [b] ; 1922) has been the most 
ardent exponent of this line of reasoning and has demonstrated morpho- 
logic and conduction changes in the tissues of rabbits following exhaus- 
tion produced in various ways. He pointed out that all cells are com- 
posed of two colloids separated from each other and from the outside 
by nuclear and cell membranes. The nuclear material is acid in nature ; 
the cell body, alkaline. The nucleus of a cell as compared with the 
cytoplasm is positive. Elach cell is therefore an ultimate electrochem- 
ical unit, and each organ and tissue an electrochemical mechanism. The 
normal conditions in the body obtain when the brain acts as the positive 
pole and the liver as the negative pole, and when adequate oxygen and 
epinephrine are available. On the basis of conduction measurements 
he assumed that the first effect of stimulation within the organism is 
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a slight decrease in the conductivity of the cerebrum followed by a 
gradual continuous decrease. The results indicate that the intracellular 
changes in excitation and exhaustion that are revealed by the micro- 
scope are paralleled by alterations in electrical conductivity, and that 
both the histologic and the electrical changes bear a direct relation to 
the vitality of the organ. When differential stainability of the nerve 
cells is lost, these cells have ceased to be efficient batteries. 

Dolley described morphologic changes in nerve cells in shock and 
severe anemia and found these changes identical in the two conditions. 
He was of the opinion that the cerebral cells had no chance or means 
of. recuperation and, driven by never ceasing stimulation, ran their life 
cycle in a few hours. A definite sequence of alterations in the relation 
between the extranuclear and intranuclear chromatin material was 
believed to represent functional activit)'^ carried to its ultimate limit. 
The essence of the process, so he said, was the continued overproduc- 
tion of chromatic material up to the limit of capacity, followed by 
using it up from this maximum point down to its complete disappear- 
ance from cell body and nucleus. He found that these alterations were 
most clearly evident in the Purkinje cells of the cerebellum and were 
observed in three stages. In the first there was a disappearance of 
extranuclear chromatic material ; in the second, a using up of diffused 
intranuclear chromatic material after it passes in turn into the cyto- 
plasm, leaving the karyosome intact, and, in the third, the giving up 
of the chromatic material by the karj-osome which, after diffusion into 
the cytoplasm, also died. By means of camera lucida drawings, cell 
volume and nucleus-plasma ratios were accurately determined. 

Confirmation of these cellular changes in the central nervous system 
is supplied, in some measure, by Mott, who studied the brains of 
soldiers dead from shell shock, with and without burial and with prob- 
able gas poisoning; the brains of three men dying of wound shock; 
the brain of a person who died of shock following extensive burns ; 
brains removed after death from anaphylactic shock; the brain of one 
who died of shock following contusion of the heart ; the brain of a man 
who died under anesthesia, and brains of animals which had been given 
injections of histamine. The material acquired from such varied sources 
had two classes of alterations in common, chromatolytic and biochem- 
ical. Routine sections were made of medulla in order to study the 
vital centers, and of cerebellum because of its uniform structure. In 
the brains of bodies dead from shock there was a definite diminution 
of basophilic substance and a diffuse purple-staining of the cells. 

Opposed to these views that exhaustion is an initiating factor in 
shock are others which indicate that it is of relatively little importance. 
Janewa}’’ and Ewing were unable to produce shock by afferent electrical 
stimulation for two hours in the presence of a good blood pressure 
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and unimpaired vasomotor compensatory mechanism. Mann performed 
two crucial experiments to show that shock produced by the easiest 
and most certain method, traumatization and exposure of the abdominal 
viscera, is not due alone to paralysis of the vasomotor mechanism of the 
splanchnic area. By section of the spinal cord or of the splanchnic 
nerves he was not able to produce shock. By removing the thoracic 
and abdominal organs from an animal, the “visceral organism” could 
still be kept alive many hours, and function. Therefore he concluded 
that some cause other than vasomotor paralysis or inhibition was 
involved in the production of shock. Cannon (1922) transected the 
spinal cord above the lumbar plexus and severed all the nerves to a 
cat’s hind limb before traumatizing it with a hammer, but was unable 
by these precautions to prevent the development of shock. In his 
experiments he found no evidence that impulses caused by trauma 
might produce reflex inhibition of the vasomotor center. 

Porter, working on cats, found that stimulation of the depressor 
nerve caused a 46 per cent fall in blood pressure. After this animal 
lay in shock for eight hours, with exposed intestines painted with nitric 
acid, stimulation of the depressor nerve still caused a 45 per cent fall 
in blood pressure. In order to test the effect of frequently repeated 
stimuli over long periods, the depressor nerve of a cat was electrically 
stimulated at intervals for eight hours. The initial stimulation, with 
a current of 1,000 Kronecker units, produced a fall equal to 35 mm. 
of mercury. A final stimulus of the same intensity caused a fall of 
42 mm. Other experiments on cats near death from pneumonia and 
on a rabbit immediately after it had died of diphtheria proved the normal 
reactivity of the vasomotor center. Porter pointed out that since the 
depressor nerve can affect the blood pressure only through the vaso- 
motor center, the vasomotor center is not exhausted in shock. He 
concluded : 

Experimental evidence shows that failure of the vasomotor center is due to 
anemia rather than stimulation. If the blood pressure in the nutrient capillaries 
falls below the critical nutrient level — a very low level — the vasomotor cells are 
at once affected. Bulbar anemia may be a consequence of prolonged shock espe- 
cially when the bulb is allowed to be higher than the trunk, for a man with 
shock is a gravity animal and his cerebral circulation then depends chiefly on 
small differences in hydrostatic level, but an injury after shock is not to be con- 
fused with an injury causing shock. In short, exhaustion of the vasomotor center 
is a taking phrase but it is nothing more. 

THE F.-VT EMBOLISM THEORY 

In 1916, Porter was informed by the French militar}- surgeons at 
the Carrel Hospital in Compiegne that shock occurred most frequently 
after shell fracture of the femur and after multiple wounds through 
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the subcutaneous fat. He verified this statement soon afterward from 
observations on over one thousand freshly wounded soldiers, and then 
proceeded to prove experimentally that fat embolism might cause shock. 
Curiously he found that “notwithstanding the very numerous clinical 
and pathological studies of fat embolism there has been, heretofore, no 
attempt made to demonstrate measurement of the blood pressure a 
causal relation between fat embolism and the shock of the battlefield.” 
By injecting fatty substances such as olive oil and thick cream into the 
jugular veins of cats he was able to reproduce in them the- clinical 
picture of shock. In order to exclude embolism of the lungs and heart. 
Porter curarized a rabbit, instituted artificial respiration, ligated the 
subclavian artery just after its exit from the aorta and distal to the 
vertebral artery and tied off all but two muscular branches. ^Afith 
the vertebral and two muscle arteries the only ones patent, he then 
injected 0.1 cc. of oil per kilogram of body weight. In fifteen minutes, 
the carotid diastolic blood pressure had fallen from 160 mm. of mercury 
to 20. Fat was hard to find in sections of the vasomotor center stained 
with scharlach r when such small quantities of oil were employed. The 
physiologic evidence in favor of fat embolism is, however, convincing 
because all portions of the brain in a cat may be excised without lower- 
ing the blood pressure so long as the vasomotor center is left intact. 
Thus Porter attributed the fall in blood pressure after fat embolism 
to injury of this center. As some experimenters had been unable to 
produce a fall in blood pressure by injecting fat into the peripheral 
end of the carotid artery, they concluded that the important features of 
fat embolism were associated with embolism of the lungs rather than 
the brain. Clinging steadfastly to this theory of fat embolism of the 
vasomotor center. Porter pointed out that the vasomotor center derives 
its blood supply from the basilar artery and not from the carotids. He 
recognized the rich anastomoses between branches of these vessels in 
the circle of Willis, but believed that this circle is a balanced pressure 
ring in which pressure from each carotid region contends with that from 
the basilar region. Thus oil injected into the carotid arteries seldom 
caused shock because it entered parts of the brain anterior to the bulb. 
If, however, one carotid artery was clamped and oil injected into the 
other, shock usually occurred. When both carotid arteries were tied, 
the vertebrals left patent and oil injected into the external jugular vein 
of a cat, shock usuall)' took place. When, on the other hand, the verte- 
bral arteries were tied and both carotids were free and oil was injected 
into the external jugular vein, shock seldom occurred. 

Under the conditions of the last two experiments, the lungs were 
embolized equall}' in both series, but since the results were decidedly 
different, pulmonary embolism could not have been of great importance. 
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The interpretation of these results b)^ Porter was again embolization 
of the vasomotor center via the vertebral arteries. * 

Mott in his studies of brains from soldiers who died in shock found 
fat emboli in the medulla of two who had shell-fractured femurs, but in 
no others was fat evident. This corroborative evidence of Porter’s fat 
embolism theory is, however, exceedingly scanty as compared with the 
numerous objections to it raised on theoretical, clinical and experimental 
grounds. Wieting in his extensive review of the literature ascribed no 
importance to either fat or air embolism in the causation of shock. 
Cannon (1922) found the fat embolism theory defective in that it 
oft'ers no adequate explanation for the onset of delayed or secondary 
shock. It also fails to account for the occurrence, both in clinical and 
experimental shock, of a diminution of blood volume and either a local 
or a general concentration of corpuscles. Parsons and Phemister found 
fat in the lungs of each of ten dogs the limbs of which had been ham- 
mered. In several this was slight; in three, moderate. The central 
nervous systems of four dogs were examined for fat after trauma, and 
in three of the dogs, bones were intentionally broken to favor the 
development of fat embolism. There was practically no fat in the 
blood vessels of the cerebrum, cerebellum or medulla, and so these 
authors concluded that fat was too scanty to have played a role in the 
production of shock. 

THE ACAPNIA THEORY 

The acapnia theory of Y. Henderson (1908) was regarded as prom- 
ising before attempts were made to ascertain the relative importance 
of the different alterations that, taken altogether, constitute shock. 
According to Henderson, exhalation of carbon dioxide is responsible 
for the development of apnea and eventuall}' respirator}' failure. This 
exhalation may result clinically from a A’iolent and prolonged hyperpnea 
caused by stimulation of afferent nerves during injury. It may also 
occur when the abdomen is opened in surgical operations, even when 
cooling and drying are prevented. The marked hyperemia of the 
viscera thus exposed, even when no further procedures are undertaken, 
is presumably due to loss of carbon dioxide and is relieved by placing 
the part in saline solution saturated with carbon dioxide. Experimental 
hyperventilation of the lungs may result in a shocklike condition. The 
theory acquired support from studies on gas tension in the blood and 
tissues, especially studies of mountain sickness. In this connection, 
Henderson cited the work of the Italian investigators, Mosso and 
Marro, who found by blood gas analyses that when animals were 
transported up to the physiologic laboratory on i\Ionte Rosa or placed 
in the low pressure chamber at Turin, the carbon dioxide content of 
their arterial blood was reduced. Unlimited quantities of pure oxygen 
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were incapable of averting muscular weakness, sleepiness and, at times, 
almost vomiting in animals subjected to decreased barometric pressure. 

This attractive, interesting hypothesis of Henderson’s was soon con- 
fronted by the results of experiments by a number of investigators. 
Mann prevented escape of carbon dioxide from the abdomen of the 
dog by making a small incision, inserting his gloved hand and then 
clamping the skin of the animal tightly about his wrist before trauma- 
tizing the viscera. In other experiments he passed a stream of gas 
containing a high percentage of carbon dioxide into the abdomen. 
Despite these precautions, the animals went into shock. Janeway and 
Ewing instituted artificial hyperventilation in dogs up to seventy breaths 
a minute, produced a fall of up to 50 per cent of the carbon dioxide of 
the blood in one-half hour and had the animals in shock in from two 
to three hours. The dogs had interstitial emphysema of the lungs caused 
by the excessive pressure necessary for this type of experiment. Still 
more subversive for the acapnia theory were their experiments in which 
they provided a rebreathing apparatus for carbon dioxide or kept the 
pressure constant from a tank of this gas and achieved results identical 
widHthose in which such provisions were lacking. They were thus 
forced to disregard diminution in carbon dioxide as the cause of shock. 
By employing simultaneously a cardiometer in circuit with a recording 
tambour, a water manometer connected with a bronchus and a blood 
pressure cannula in the carotid artery, they proved that increased intra- 
thoracic pressure was the all-important factor under the condition of 
hyperventilation. This increased intrathoracic pressure hindered venous 
return to the heart by direct pressure around the pulmonary artery and 
on the capillaries and veins within the lungs themselves. In an experi- 
ment, an increase of intrabronchial pressure from 8 to 30 mm. of 
mercury caused a drop in blood pressure from 122 to 55 mm. of mer- 
cur}’- and a 44 per cent diminution of cardiac output. A rise of intra- 
bronchial pressure above 8 or 10 mm. of mercury always caused a fall 
of blood pressure proportional to the rise of intrabronchial pressure. 
As an improvement over previous investigations on abdominal ventila- 
tion, these men sewed a celluloid window between the recti muscles 
so that they could observe the viscera and control aeration with warm, 
moist air. When intestinal peristalsis was almost absent, the blood 
pressure was still 163 mm. of mercury. After removal of this window 
and aeration for forty-five minutes longer, the blood pressure was 153 
mm. of mercury and the carbon dioxide of the arterial blood 38.8 
per cent by volume. After the intestines had been handled for ten 
minutes, the blood pressure was 80 mm., and after twenty minutes, 56 
mm. of mercur}'. At the end of thirty minutes, the carbon dioxide was 
31.6 per cent by volume. Still other experiments were performed in 
which the carbon dioxide in the blood was kept at a normal level 
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through a long tube inserted into the trachea. After aeration of the 
intestines for one and one-half hours with the abdominal wall and 
omentum removed, the blood pressure remained unchanged and 
the animal was in good condition. At the end of this time, the intes- 
tines were handled, and in ten minutes the blood pressure fell from 
122 to 60 mm. of mercur}’’, although the carbon dioxide content of the 
blood was 45.1 per cent by volume. In twenty-five minutes, the blood 
pressure was 46 mm. of mercury, the carbon dioxide was undiminished, 
and the dog was in profound shock. Stimulation of the sciatic nerve at 
this time caused the blood pressure to rise to 96 mm. of mercmy, 
indicating a strong medullary reaction. 

THE ACIDOSIS THEORY 

The carbon dioxide content of the blood in shock has also been 
studied thoroughly from another angle — its possible relationship to 
acidosis as the cause of shock. Controversy on this point soon subsided 
when investigators qualified the term of acidosis in the sense of L. T. 
Henderson and Van Slyke — a diminished alkali reserve rather than a 
marked change in hydrogen ion concentration. Studies of the alkali 
reserve have been made as a routine by many experimenters, regardless 
of what features of shock they were concerned with or to what theory 
the}^ subscribed. The result has been a concurrence of opinion, an all 
too rare situation on almost any phase of traumatic shock. The 
researches of the British Shock Commission helped to establish the 
precise relationship of acidosis to shock. The first of a series of 
experiments consisted in injecting 30 cc. of normal lactic acid into the 
internal saphenous vein of a cat weighing 3 Kg. in a period of twenty- 
four minutes. Before the infusion, the combined carbon dioxide con- 
tent of plasma removed from the jugular vein was 46.4 per cent by 
volume ; during the last minute of infusion, it was 10.3 ; ten minutes 
later, 22.25, and one hour later, 32.1. 

The animal was not in shock after intravenous injection of an 
amount of acid far in excess of any that would be formed in its muscles 
after fatigue or injury. Since acidosis produced in this manner was 
more simple than that which might occur in shock following wounds, 
acidosis was combined with hemorrhage, with injections of histamine, 
epinephrine h 3 ^drochloride and peptone and with tests of activity of 
the vasomotor center. In no instance did acidosis modify the action 
of the other agents in reducing the carbon dioxide-combining power 
of the blood. It was found that hemorrhage severe enough to reduce 
the blood pressure to 79 mm. of mercury caused rapid and serious 
decline of the alkali reserve. A cannula tied into the pericardial sac 
and connected to a buret filled with physiologic solution of sodium 
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chloride served as a variable system for restricting the filling of the 
heart. By simply raising or lowering the reservoir, pressure within 
the sac could be maintained at any desired level, and so various blood 
pressures could be affected. When a blood pressure of 80 mm. of 
mercury was maintained in the animal’s arteries, no ill effects were 
noted, but when this was forced down to 60, acidosis developed. If, 
however, 20 per cent of the animal’s blood was removed by bleeding, 
a reduction of its blood pressure to 80 mm. was sufficient to cause 
acidosis. The normal average alkali reserve of the dog’s venous plasma is 
43.4 per cent by volume, with variations ranging from 32.4 to 59.5. 
Raymond found that the mean alkali reserve fell to 26.1 if ether anes- 
thesia was maintained for from forty-five minutes to two hours, but 
that the mean fall decreased per unit of time after this period. In 
some dogs, the alkali reserve fell no lower in profound shock than in 
experiments of similar duration under ether anesthesia control per- 
formed on the same animals a week previously, from which they 
completely recovered. He could not discover a critical level of alkali 
reserve. Cannon and Cattell, using an intrapericardial cannula, were 
convinced that the critical level in blood pressure, below which the alkali 
reserve diminishes, is 80 mm. of mercury. The unanimity of opinion 
as to the occurrence of a diminution of alkali reserve in shock is not 
evident in the explanations offered for its development. The oldest 
view that a nonrespirable acid such as lactic acid develops in the tissues 
because of a want of oxygen, unites with the sodium of the sodium 
bicarbonate and then drives off the carbon dioxide, which is breathed 
out, was termed by Cannon the acidotic theory. Y. Henderson saw in 
this diminished alkali reserve support for his acapnial theory. 

The process viewed in this light was based on the assumption that 
excessive respiration diminishes the carbonic acid in the blood with 
consequent alkalosis, and that thereupon the extra alkali disappears 
into the tissues or diffuses into the body fluids outside the blood or 
escapes through the kidneys. An explanation, based on experience with 
gas bacillus infection, was offered by Wright. He' proved that in its 
growth B. welchii diminishes the antitryptic power of the medium and 
renders it acid. These chemical changes furnish the conditions required 
for the avalanchelike inroad of the bacterial infection. Experiments 
by the Medical Research Committee proved that it is the toxemia of 
the gas gangrene type that produces the acidosis rather than a change 
in reaction in the tissue fluids. In a specific experiment, 20 cc. of 
alkaline fluid from the edematous muscles of a puppy infected with 
the vibrion septique was injected into a vein of another puppy during 
a period of twenty-five minutes. Although the fluid that had been 
injected was alkaline, fifteen minutes after the injection the puppy’s 
blood pressure had fallen from 116 mm. of mercury to 64 and the alkali 
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reserve from 43 to 27 per cent by volume. Half an hour later the 
blood pressure was 30 and the alkali reserve 7. Cannon is supported 
by several investigators (McEllro}', Erlanger and Gasser, Gesell, Pen- 
field) in his contention that all conditions associated with an increase 
of lactic acid or a reduced alkali reserve are characterized by diminished 
blood volume or diminished blood pressure or decreased carrying power 
of the corpuscles, so that delivery of ox)rgen is reduced. 

B. Moore also tried to combine the various views on diminished 
alkali reserve on an acapnial basis. He assumed that as a consequence 
of shock there is a general lowering of metabolic activity to about 
one third of the normal rate. If then the lungs continue to function 
at their usual rate, or even less, there will be an excess of carbon dioxide 
removed from the blood, and the blood will become more alkaline. 
Then the kidneys and tissue cells will remove alkali from the circulation, 
and the blood then examined will have less sodium bicarbonate in it 
than normally. The excessive breathing held necessary by Henderson 
and Haggard for the development of acidosis is, according to Cannon 
(1922), not present in wounded soldiers, whose respirations in shock 
are shallow, feeble and interrupted by occasional sighs. 

Aub studied the basal metabolism of cats under ethyl carbamate 
anesthesia, and found an increase in pulmonary ventilation of 54 per 
cent after the hind limbs had been crushed, but before the onset of shock. 
He found that the basal metabolism decreased 19 per cent after mild 
shock and 30 per cent after severe shock. Increase of intrapericardial 
pressure to reduce the blood pressure to a critical level of 75 or SO 
mm. of mercury caused an average decrease in metabolism of 31 per 
cent. The prompt reduction of metabolism by this method of merely 
hindering the venous return to the heart is evidence that some mechanical 
factor such as retarded blood flow is the cause of reduced metabolism. 
Aub was certain, however, that reduced blood pressure alone does not 
account for the fall of metabolism, because a low blood pressure fol- 
lowing hemorrhage may be associated with only a slight drop in metabo- 
lism. After muscle injury, the metabolism may be reduced before a 
great fall in blood pressure has occurred. A possible explanation of 
these discrepancies is offered by Gesell. who found that in the early 
stages of shock produced by injury of tissue there is usually a marked 
reduction in the volume flow of blood in the peripheral organs, although 
the blood pressure is only a little changed. The volume flow of blood 
determines the delivery of oxygen to the tissues, and this may vary 
to some degree without a corresponding variation in the blood pressure. 

THE TOXEMIA THEORY 

The resemblance of a patient in traumatic shock to one prostrated 
from some overwhelming toxemia has been stressed repeatedly and 
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investigated extensively. In certain patients, e. g., those with gas 
bacillus infections, the connection between toxemia and shock was evi- 
dent. In the great majority of persons suffering from shock during 
the war this condition developed before they could have been infected 
with gas-forming organisms. The thought of such an infection is not 
tenable in the case of civilians or that of laborator}^ animals. Some 
common factor producing the symptoms of shock in animals and men 
after injury was demanded. One result of efforts to answer this require- 
ment properly has been the attention directed to the refuse of damaged 
tissues. The proteins and their cleavage products were suspected of 
exerting such an influence when abnormally liberated in the body, 
because of numerous physiologic researches with peptone. Vincent and 
Sheen, using saline decoctions and proteid, alcoholic, and ether extracts 
intravenously in cats, dogs and rabbits, noted a marked depressor effect 
of such extracts. Toxic substances were found in the fluid in a closed 
loop of bowel by Whipple, Stone and Bernheim, who were concerned 
with intestinal obstruction. The toxic element of fluid from a closed 
intestinal loop was found to emanate in the mucosa. The crowning 
achievement in production of shock by the injection of toxic agents was 
the use of histamine by Dale and Laidlaw. Shock produced by this 
substance could be varied according to the amount employed and the 
time allowed for its administration. In guinea-pigs and rabbits, small 
doses produced phenomena usually associated with anaphylactic shock. 
Sudden introduction of a large dose resulted in effects divisible into 
three phases : The first was marked by an immediate fall in blood 
pressure of about 60 mm. of mercury, due to constriction of the 
pulmonary arterial branches and a diminished output of the left A’^en- 
tricle of the heart. The second phase, which, like the first, lasted only 
a few seconds, Avas marked by an arrest of the downward tendency 
of the arterial pressure and by a secondary rise due to the stimulating 
action of the drug causing vasoconstriction and generalized contraction 
of smooth muscle. Finally, about four minutes after injection of this 
poison, symptoms of shock set in. 

To approximate more nearl)’^ conditions in Avhich shock is seen 
clinically. Cannon and Bayliss bruised the muscles of a cat’s thigh 
and noted a prompt fall in blood pressure. This fall failed to appear 
if the aorta Avas clamped above the bifurcation during the trauma, but 
Avas not averted by transsection of the spinal cord in the lumbar region. 
The fall, therefore, AA-^as presumably due to a combination of dilation 
of blood A^essels in the injured area, together Avith some extraA’asation 
of blood, and the -rapid setting free of a chemical substance acting as 
a poAverful depressant on the blood pressure.- The secondary fall in 
pressure AA-as explained by the continued absorption of the depressant 
substance and by the establishment of a vicious circle in consequence 
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of the low blood pressure. Subsequent!)' Cannon (1922), by elabo- 
ration of this experiment, sought to establish a connection between 
local injury of tissue and the general bodily condition through the 
circulation. Usually when the muscles of the hind leg of a cat were 
crushed, shock developed in about twenty minutes. When, however, 
the femoral artery and vein were ligated prior to trauma, shock did 
not develop in even thirty-three minutes. When the ligatures were 
removed from the vessels there ensued a marked fall in blood pressure, 
which diminished after the vessels had again been ligated. When a 
constant level in blood pressure had been reached, massage of the 
crushed muscle produced a further drop in blood pressure, a discovery 
that had a practical bearing on the immobilization of bony fragments. 
Whatever the nature of the substance in the damaged tissues, it seemed 
to be fairly promptly changed in the body or eliminated. 

Obviously, most of the evidence for a toxic cause of traumatic 
shock obtained from experiments has been based on the use of hista- 
mine or on the assumption that a histamine-like substance is formed 
in the injured tissues. Histamine has been isolated from the dog’s 
intestinal mucosa (Dale). Search for other souixes of toxic material 
has also borne fruit. A toxin seems to be liberated by the breakdown 
of platelets from the blood of horses, rabbits and dogs. Greeley obtained 
quantities of this toxin sufficient to kill the animal from a number of 
platelets that it is easily capable of providing. He stated his belief 
that trauma to the labile platelets during accidents and operations 
may result in their disintegration. He was not in accord with von 
Behring, who found clumped platelets in the cerebral vessels in anaphy- 
lactic shock and attributed the phenomenon of such shock to their 
presence. Dale and Laidlaw found large clumps of agglutinated plate- 
lets in films of blood from animals in histamine shock. Greeley guarded 
against thrombosis in some of his animals by repeatedly defibrinating 
large amounts of their blood and then reinjecting it and also rendered 
the blood incoagulable by injections of heparin. His platelet extract 
under such circumstances was still capable of producing shock and 
death. 

Extensive experience with wounded men in shock led many surgeons 
to suspect a toxic factor in the development of shock. Ouenu sum- 
marized the observations of French surgeons on this subject in the 
following way: Secondary or traumatic shock does not appear imme- 
diately after the receipt of wounds, and therefore is not due to a nervous 
effect. Shock is frequently well established before infection has set 
in ; therefore it is not of bacterial origin. Shock is most frequently 
seen after extensive damage of muscles or after multiple wounds. 
Support for this view was given Ouenu by the Medical Research 
Committee after determining that there was an increase in undetcr- 
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mined nitrogen, total nonprotein nitrogen and residual nitrogen in the 
blood of patients in shock. This was accounted for as a consequence 
of the absorption of material from the traumatized area and also as 
perhaps due to the effect of damage done to tissue by circulating 
toxins. Recently studies of metabolism following reduction of high 
blood pressure have suggested a much simpler explanation for these 
disturbances in body chemistry and will be referred to later. Quenu 
noted also that factors favoring absorption at the region of injury 
favored the production of shock. Thus shock was most severe when 
the region of damage communicated with the exterior by only a small 
orifice. The negative aspect of this evidence was presented by soldiers 
in whom a large fleshy mass, together with the skin that covered it, 
was carried away by a missile; in these soldiers ver}’- slight shock 
developed, or none. Anything that delayed or checked absorption from 
the injured region delayed the development of shock, but if there was 
a sudden removal of this check serious results followed. Thus war 
surgeons saw shock develop rapidly after removal of a tourniquet from 
a crushed extremity or after the clearing of timbers and debris from a 
pinioned limb. 

Suppression of the injured area, if not too long delayed, caused 
shock to disappear. Thus McKee and Wallace and their co-workers 
noted the marked improvement that followed removal of a mangled 
limb and were able to keep the mortality down to 11 per cent if opera- 
tions were performed within three hours of the injury. Amputations 
performed eight hours after injury were attended by 75 per cent 
mortality. 

Attempts to cross the circulation of an animal in shock with that of 
a normal animal have been made with various results. Crile (1923 [a] ) 
was unable to produce shock in a normal dog in which the carotid 
artery and the internal jvigular vein were anastomosed to a dog in 
which shock was produced by intestinal manipulation. Bazett and 
Quinby managed to cross the entire systemic circulation from one 
animal to another by means of an anastomosis made at the level of the 
ascending part of the aorta. In experiments on shock, they found 
that the animal in better condition bled into the other, so that no definite 
evidence could be obtained. Janeway and Ewing also found that their 
e.xperiments were unsatisfactory because the recipient drained off so 
much blood that the donor became exsanguinated. Mclver and Hag- 
gart avoided the difficulties experienced by previous investigators by 
crossing only the circulation from the traumatized lower extremities 
of one cat to the intact cephalic half of another cat. The caudal half 
of this second cat was amputated to prevent the flow of blood through 
the large veins in the spinal canal. With this method shock developed 
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in nine of the twelve cats that had taken over the circulation from 
the traumatized region. In the three instances in which shock did not 
develop, the experiments were discontinued at the end of one and one- 
half hours. 

Quenu stated that blood from an animal in shock will, on intra- 
A'^ascular injection, cause shock in a second animal. Parsons and 
Phemister found alcoholic extracts of blood extravasated into trauma- 
tized limbs produced, on intravenous injection, a fall of blood pressure 
no greater than that produced by an extract of the same amount of 
normal blood. They investigated various possible toxic elements of 
shock in fort 3 ’--five dogs the extremities of which were traumatized, but 
with consistently negative results. Thus they found onl)'^ minute traces 
of hemoglobin in the plasma of blood drawn from the jugular vein. 
This was evidence against the view that damaged, extravasated or 
hemolyzed blood in the traumatized limb might enter the circulation 
and bring about a fall in blood pressure. Blood from the femoral vein 
of a traumatized limb was collected, without shaking, in a viviperfusion 
flask and then circulated through the femoral artery of a normal dog 
without producing vasodilation in the limb or a fall in general blood 
pressure. In order to determine the presence of toxic substances in 
devitalized muscle, the entire right rectus muscle was excised aseptically 
and reimplanted in three dogs, intraperitoneally in two, and into its 
bed in one. The animals were observed for three weeks after operation, 
but showed no signs of intoxication. 

Because of the many experiments in which shock was produced by 
intestinal trauma and in which resulting visceral hyperemia ensued, the 
idea of splanchnic engorgement in shock produced in other ways was 
prevalent. Wallace and other surgeons were convinced, however, that 
splanchnic engorgement is not present in shock, after they had per- 
formed man}" hundred laparotomies on wounded soldiers. R. M. Moore 
determined the state of contraction of the spleen in various stages of 
traumatic shock, and in every instance found the spleen so extremely 
constricted that surfaces made by cutting did not bleed. The spleens 
were found to average about 0.25 per cent of the body weight — a 
weight that corresponds to the minimum for a completely contracted 
spleen. Moore regarded the spleen as a large and modified splanchnic 
blood vessel, the volume of which serves as an index of the state of 
contraction of the splanchnic vascular bed as a whole. 

The occurrence of extreme contraction of the spleen in traumatic 
shock is interpreted as supporting the observations of other investiga- 
tors to the effect that the splanchnic vasomotor mechanism becomes 
highly active in shock in an attempt to maintain an effective blood 
pressure in the presence of rapidly diminishing blood volume. 
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CAPILLARY CHANGES IN TRAUMATIC SHOCK 

With the development of newer ideas on capillary circulation the 
importance of the capillary stasis of blood in traumatic shock was 
emphasized. The direct observation of capillaries by such investigators 
as Krogh, Landis, Densham and Wells, Hooker, and Hill and McQueen 
revealed the potential vastness of the capillary bed. It is now generally 
conceded that not all capillaries are actively engaged in circulatory 
activities at all times. It was assumed by some of the earlier observers 
that those capillaries not filled with blood were too small to admit blood 
cells, but served only for the transport of plasma. More recently the 
interpretation applied to these closed vessels is that they represent the 
reserve irrigating channels that are opened only when the muscle is 
actively contracting. In muscles at rest there is a definite regularity 
in the distribution of patent capillaries, just sufficient channels partici- 
pating in the circulation to satisfy the metabolic requirements. The 
distance between capillaries apparently is almost constant not only for 
resting and active stages in general, but also for a given group of 
muscles. Thus the capillaries in a frog’s rectus abdominis muscle are 
spaced at intervals of 60 microns, whereas in most of the muscles 
of the trunk the open capillaries are from 200 to 500 microns apart. 
Permanent preparations of resting and active muscle have been made 
by Krogh after the capillaries had received an injection of india ink. 
Another observation made by him was that frog’s corpuscles frequently 
pass through capillaries smaller than the smallest dimension of the 
corpuscle by a process of lateral folding or longitudinal stretching. 
When the muscles are active, their capillaries dilate and allow freer 
passage of corpuscles. 

The oxygen pressure in muscles at rest is very low, but in working 
muscles it approaches very near to that of the blood (Densham and 
Wells). Although the normal tension of oxygen in the capillaries is 
small, insufficient oxygen for even short intervals has disastrous effects. 
Immediately after a three-minute period of oxygen lack, fluid filtered 
through the capillary wall at approximately four times the normal rate. 
This increased permeability of the wall also permitted the passage of 
protein, reducing the effective osmotic pressure of the plasma proteins 
to almost one-half their normal value. Exposure of the frog’s mesentery 
to Ringer’s solution, one-half saturated with carbon dioxide, produced 
no change in capillary fluid movement, while complete saturation 
increased the rate of fluid movement very slightl}^ but the wall remained 
normally impermeable to protein. 

Increase of hydrogen ion concentration produced almost no change 
of fluid movement within physiologic limits, though at pu 4 the charac- 
teristic effects of injury occurred. Hill and McQueen noted the 
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existence of direct anastomotic A’essels between capillaries and venules. 
If no such vessels existed, they maintained, the slowing in the blood 
current in the capillar}- area would uniformly lead to concentration 
so great that little or no blood would be in the circulation. Normally, 
differences greater than 3 per cent do not exist between venous and 
capillary erythrocyte counts. This is assumed from the usual conception 
of the circulation as passing from the arterioles through the capillaries 
into venules and then into veins. In traumatic shock in men there are 
not infrequently 2,000,000 fewer red blood cells per cubic millimeter 
in the venous blood than in that from capillaries. The anastomotic 
channels would, under such circumstances, maintain a certain minimum 
amount of blood in circulation. When eventually capillary stasis in 
shock reduces tlie available circulation through these channels, disaster 
results. 

Cannon, Frazer and Hooper noted marked capillary stagnation and 
high red cell counts in severe shock and found that this condition once 
established was only gradually recovered from. Restoration to normal 
venous and capillar}- blood cell ratios often required three days. These 
obser\'ations were eHdence in favor of the view that the circulatory 
difhculty in shock is due to loss of blood from the circulation, though 
not from the body. This withholding of blood from the normal cur- 
rency explained most easily the existence of shock in men' who had 
not bled. Such a conception of shock was a radical departure from 
the original one, and Cannon suggested the hippocratic term “exaeniia” 
— drained of blood — as being more descriptive. Cannon is inclined 
to agree with Cowell that primar}- shock, coming on immediately after 
a wound, is best accounted for as the result of nervous action. Faint- 
ing after slight wounds is a transient state of this nature, which in 
true shock is more persistent. A combination of facts to explain 
secondary shock and stress exemia was accomplished in the follow- 
ing fashion: Sweating and exposure lead to rapid loss of heat from 
the body, and low external temperature favors the process. Inactiv- 
ity of the wounded man and absence of shivering lessens production 
of heat. Thus the body becomes cold. In consequence of the low blood 
pressure aided by chilled tissues, there is stagnation of corpuscles in 
the capillaries. The onward flow here checked undergoes concentration, 
so that the capillary red cell count is high. Prolonged lack of fluid 
and sweating ma}- favor the stagrnation and further concentration of 
the blood. Bv accumulation in the capillaries the return of blood to 
the heart is lessened until a persistent low blood pressure becomes 
established. The blood lost from currency produces a state equivalent 
to bemorrbage. Any tnie hemorrhage therefore exaggerates the exis- 
tence of shock or exemia. 
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THE RELATION BETWEEN HEMORRHAGE AND SHOCK 

The close connection between hemorrhage and shock has been 
stressed repeatedly (Mann, Parsons and Phemister). Mann was 
unable to differentiate between shock and the results of hemorrhage 
“except perhaps by a leucoc3Te count.” Cannon, Frazer and Hooper 
have stressed the importance of hemorrhage in hastening the onset 
of shock. Blalock and his associates are convinced that loss of blood 
plasma is the important event that precedes the onset of shock. Their 
original experiments were undertaken to determine the oxygen content 
of the blood in shock, since lack of oxygen, as a result of decreased 
volume of blood, was credited with harmful effects on the tissues. 
Samples of blood from the right auricle, the renal, portal, external 
jugular and femoral A^eins and the femoral artery were tested for 
oxygen after shock had been produced in dogs by hemorrhage, injec- 
tions of histamine and trauma to the cerebrum, intestines or one leg. 
Approximately the same relationship existed between the values of 
the oxj^gen content of the blood from various sites after low blood 
pressure had been produced by hemorrhage, histamine and trauma to 
the brain. The oxygen content of the blood from the portal vein was 
much higher relatively after trauma to the intestine, and that of the 
blood from the femoral vein of a traumatized leg was higher than that 
of the opposite extremity. The observations suggested a local accumu- 
lation of blood at the site of injury to a large region such as the 
intestine or an extremity and were eAudence against the action of a 
histamine-like substance that produced a general bodily effect. Hender- 
son, Avorking with shock induced by intestinal trauma in dogs, found 
the oxygen content of the venous blood decreased. He attributed the 
effect to failure of the A^enopressor mechanism. Aub and Cunningham 
concluded that there Avas a markedly diminished oxygen content of the 
A'^enous blood in experimental traumatic shock produced by crushing 
the hind legs of cats. This diminution occurred before the blood pres- 
sure fell to a shock level, and Avas still present after apparent recoA’^ery 
from shock. With this evidence of a local cause of shock to direct 
his efforts, Blalock (1930) hammered one hind leg in a number of 
dogs, thus reducing the blood pressure to a shock level, and noted that 
the injured side Aveighed from 530 to 960 Gm. more than the normal 
side. The increased Aveight of the injured limb Avas about 4 per cent 
of the body Aveight and Avas due to the extraA’-asation of blood incident 
to trauma. 

The importance of the loss of this amount of blood Avas proved by 
bleeding normal dogs 1 per cent of their body Aveigbt at interA^als of 
an hour. In three or four hours, the systolic blood pressure of these 
dogs dropped to 70 mm. of mercury. In trauma to the intestine, the 
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average loss of body weight was 4.48 per cent — this mostly in the form 
of fluid devoid of red blood cells. In burns of one hind leg, the average 
increase in weight in the form of edema amounted to 3.38 per cent 
of the body weight. The loss of whole blood is apparently withstood 
better b}" a dog than the loss of either plasma or red cells alone. In 
types of shock studied by Blalock, it seemed that fluid from the blood 
is not reabsorbed to any marked degree because the osmotic pressure 
in the injured tissue is practically equivalent to that of the blood. The 
diminution in the capillary pressure probably tends to draw fluid into 
the blood stream in the noninjured regions. However, if this results, 
the increase in the mechanical pressure which it causes would tend to 
cause further loss of fluid into the injured tissues. “It is believed 
that the results of these experiments indicate that the loss of plasma 
protein is the most important factor in the production of the low blood 
pressure after the procedures reported.” Previous work on plasma 
proteins (Whipple, Smith and Belt) established their great value and 
the fact that, once the)^ have been depleted, their regeneration is a slow 
process requiring several da 3 ^s. Studies of plasmapheresis have proved 
that injured hepatic cells will predispose an animal to shock. Thus 
strong support is given the theory that there is a primary cellular injury 
that precedes the familiar clinical reaction of shock. Injuries of the 
pancreas, kidney and intestine do not, however, result in the develop- 
ment of such a predisposition when standard plasmapheresis is 
employed. A summary of the large number of experiments on shock 
b}*^ Blalock, Beard and Johnson appeared recently, and again emphasis 
was placed on the loss of whole blood or plasma as the major constant 
feature associated with shock. Parsons and Phemister found that the 
general symptoms developing in animals with traumatized limbs were 
practicall)^ the same as those that occur after hemorrhage. As an 
interesting incidental observation, incoagulability of the extravasated 
blood was reported. The reason for this behavior is not known, although 
search in extravasated blood and traumatized muscle for heparin failed 
to reveal this substance. The blood did not clot even when calcium 
salts or blood serum was added, although circulating blood removed 
from the heart before or after death clotted in normal time. Exami- 
nation of the circulating blood of traumatized dogs disclosed increasing 
evidence of anemia which almost paralleled that in other dogs in which 
blood pressure had been reduced to a corresponding level. 

Evidences of shock from loss of water after burns (Blalock, 1931 ; 
Underhill, Carrington and Kapsinaw; Underhill), influenza rUnderhill 
and Kapsinaw), and a host of apparently unrelated perverted states 
of body, such as high fever, prolonged vomiting, as in intestinal obstruc- 
tion, and severe diarrhea (^^larriott). have served to stimulate investi- 
gation of the water content of blood and tissue in shock. Harris and 
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Blalock estimated the amount of water and solids of the liver, lung, kid- 
ney, intestine, heart muscle, brain, spleen and skeletal muscle before and 
after trauma to an extremity or to the intestine and after burns. There 
was little difference in the water or solid content after these procedures. 
In studies of the blood itself, a concentration of 21.5 per cent was 
noted after removal of plasma and after trauma to an extremity. The 
conclusions drawn from experiments in which depletion of plasma was 
produced are similar to those alread)’’ arrived at by clinical observations. 
The plasma proteins withdrawn in the plasma or lost in a traumatized 
leg can no longer maintain the osmotic pressure in the capillaries or 
serve to counterbalance the force of filtration due to hydrostatic pressure. 
Loss of these colloids lowers the total osmotic pressure of the blood, 
and hence onl}^ a small amount of water passes into the blood stream. 
The same mechanism apparently is at work after hemorrhage and after 
shock. Associated with trauma is injury to the capillaries, which allows 
not only water but colloids to pass through their walls. The loss of 
large amounts of plasma causes a diminution in the capillary pressure, 
and this probably tends to allow fluid to pass into the blood stream in 
noninjured parts of the body as in hemorrhage. If this takes place, 
the increase in pressure in the capillaries probably causes further loss 
of fluid into the injured part. It is probably for this reason that shock 
due to trauma is usually more difficult to treat than that due to uncom- 
plicated hemorrhage. After hemorrhage it is usually simply a matter 
of restoring the volume of the blood after the bleeding, vessels have 
been ligated. After trauma, any procedure that increases the hydro- 
static pressure in the A'^essels tends to cause further loss of fluid through 
the injured capillaries. 

The latest reported investigations on the water balance in shock are 
those of Robinson and Parsons. They pointed out that blood is a liquid 
of which from 78 to 81 per cent is water, and that this water, according 
to recent views, is “bound” or modified by the colloids present in it. 
Their results are summarized as follows: 

. . . in hemorrhage, injection of histamine, and shock due to hemorrhage, 

an alternation exists between the water content of the blood and that of the 
skeletal muscles. That is, under these conditions, when an increase occurs in the 
water of the blood, a decrease takes place in the water of the muscles, and vice 
versa. The changes are almost simultaneous, and in some cases seem to be pro- 
portionate. Generalized muscular activitj-^ produces slight but frequent fluctuations 
in the water content of both blood and muscles, sometimes increasing and at 
other times decreasing the percentage of water present. The alteration noted 
above was not observed under these conditions. 

A hemorrhage of from 200 to 300 cc. of blood in dogs weighing from 10 to 14 
Kg. produces an increase in the percentage of the total and free water contents 
of the blood. That tliis indicates a dilution of the blood is shown by the decrease 
in the erythrocyte count. A fall in the total, free, and bound water in the muscles 
accompanies the rise in the water of the blood. 
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In all dogs, after the traumatized leg has become markedly swollen there 
occurs an increase in the water of the blood, a decrease in that of the muscles dis- 
tant from the trauma, and a decrease in the number of circulating erythrocytes 
indicating hemorrhage in the limb. The condition at the end of the experimental 
trauma shows water relations similar to those that follow hemorrhage. 

COMMENT 

The astounding variability in the results of investigations of 
traumatic shock can be accounted for in much of the earlier work by 
the variety of animals, anesthetics and procedures employed. Frogs, 
guinea-pigs and cats were used in the studies of capillaries. Dogs, cats, 
rabbits and horses were used in other phases of the problem. These 
animals were given various anesthetics ; Some were given ether and 
morphine, some ether alone, and some nitrous oxide, ethyl carbamate 
or sodium barbital. Elaborate devices to retain body heat while pro- 
cedures designed to produce shock were in progress were provided for 
some animals, whereas in other experiments no such provisions were 
made, and no record of temperature appears. The possibility that the 
anesthetic might alter the results of investigations of shock has occurred 
to man)'’ observers. Unfortunately the studies intended to settle this 
question have led to widely divergent views. Cattell (1923 [o]) 
concluded : 

In normal cats, the inhalation of ether results in a sudden drop in arterial 
pressure which is quite temporary. As anesthesia deepens, the pressure gradually 
recovers until, by the time the eye reflex has disappeared, it may have returned to 
its original level. In the shocked animal, there is no recovery of the blood pressure 
after the primary fall, and the pressure continues to fall to zero even before the 
eye reflex disappears. Ether causes a contraction of the peripheral blood vessels 
due to a direct stimulation of the vasomotor center and a reflex to the fall in 
pressure resulting from a depression of the heart. 

This cardiac depression is apparently responsible for the diminished 
alkali reserve that Raymond found in dogs subjected to ether anesthesia. 
Even more incriminating evidence against ether is supplied b)' Quigley 
and Lindquist, who were able to compress the thoracic part of the aorta 
by ligatures for two and one-half hours without producing shock in 
dogs when no anesthetic was used. Similar compression for as little as 
fifteen minutes under ether anesthesia, however, resulted in such marked 
respiratoi'y difficulty that the ligature had to be released. \'oicing a 
contrary opinion. Cannon did not think the anesthetic was important 
because his results were the same with ethyl carbamate as with ether. 
Cattell (1923 [Z?]) found that morphine does not accelerate the produc- 
tion of shock in cats and seems to prevent the usual reduction in alkali 
reserve incident to the low blood pressure in shock. Henderson argued 
that such conserving action by morphine is due to its depressive action 
on respiration. 
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The increase in blood nitrogen so frequently recorded in shock and 
assumed in many instances to be due to absorption of destroyed tissue 
can apparently be brought about simply by the altered metabolism that 
results from reduced blood pressure. The danger associated with reduc- 
ing the blood pressure, even when it is far above normal, is generally 
appreciated in clinical medicine. The experiences of Harris and Platt 
are illustrative of this danger. They studied twenty-two patients with 
high blood pressure for a week on a rigid diet, and in the succeeding 
week gave them either injections of a proprietary “colloidal” sulphur 
solution or erythrol tetranitrate by mouth. During the period of reduced 
blood pressure in these patients, their excretion of water and their alkali 
reserve diminished, blood urea and nonprotein nitrogen increased, uric 
acid, phosphates and chlorides were retained, and cardiac output 
decreased. Such results achieved b 3 ^ recognized therapeutic measures 
indicated the importance of an adequate, blood pressure in preserving 
metabolic equilibrium. 

Wiggers used a photokymographic record obtained by a differential 
water manometer to study the circulator 3 '^ changes in shock. He con- 
cluded that “the decreased venous pressure and consequent reduction 
in minute output is the predominant factor in the pronounced fall of 
arterial pi'essure during the progressive stage of shock. The dynamics 
of the circulation indicate clearly, however, that a I'eduction in peripheral 
arterial resistance initiates the fall of arterial pressure and the dimin- 
ished filling of the arterial trunks before the effective venous pressure 
and cardiac discharge are reduced.” These conclusions based on results 
obtained by the most modern instruments of precision were contradicted 
within a year by Erlanger, Gesell and Gasser. These dissenters, inter- 
preting their results in terms of activity of the vasomotor center, stated 
that in the earl)'- stages of exposure of the intestines the tone of the 
center is usually increased. By the time the arterial pressure has fallen 
to 50 mm. of mercury, the tone of the center is invariably subnormal. 
The fact that A'asoconstriction is the rule while the pressure is high, 
and that dilation occurs after the pressure has been low for some time, 
seems to indicate that exposure of the intestines tends to cause a fall in 
pressure. This tendenc)^ is combated by the vasoconstrictor center as 
long as arterial pressure is high enough to maintain a sufficient supply 
of blood to the centers. An explanation of the discord in the work of 
Wiggers and Erlanger and his co-workers was brought about in some 
measure by Forward and Ferine, who maintained that Erlanger, Gesell 
and Gasser tested largely the reaction of the peripheral arterioles in 
shock, whereas Wiggers determined changes in peripheral resistance 
due in part to alterations in the caliber of the capillaries. They held 
that they had direct proof that the early changes in the curves of arterial 
pressure in shock are associated with reduced peripheral resistance, but 
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that the arterioles at this time are constricted. The}^ concluded that the 
point of vasodilation in shock is in the capillaries rather than in the 
arterioles. The fallacy of basing the presence of shock on readings of 
blood pressure alone, as pointed out by Porter and Cope, is again 
emphasized. The importance of blood volume diminution is again 
emphasized and offers an explanation for the development of shock not 
only in an animal that has bled, hut also in one that has not. 

SUMMARY 

Most of the features of shock can be produced experimentally by 
bleeding an animal or allowing blood to escape into traumatized tissues. 
After hemorrhage and in shock increased blood nitrogen and decreased 
alkali reserve seem dependent on decreased volume flow of blood. Loss 
of plasma proteins, especiall)’’ when associated with injur}' to the liver, 
is at present accorded prime importance in the development of secondary 
shock. 
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Notes and News 


University News, Promotions, Resignations, Appointments, Deaths, 
etc. — The death of Rudolf Kraus, director of the Institute Bacteriologico de Qiile, 
Santiago, at the age of 63 is announced. In 1897, Rudolf Kraus, then in Vienna 
where he did most of his scientific work, demonstrated that specific antibacterial 
serums produced precipitates in sterile filtrates of cultures of corresponding bacteria. 
He was the first secretary-general of the International Society for Microbiology. 

In the department of pathology of the University of Chicago Paul R. Cannon 
has been promoted to professor and Oran I. Cutler has been appointed assistant 
professor. 

William Hailock Park, director of research laboratories of the health depart- 
ment of New York, has been awarded the public welfare medal of the National 
Academy of Sciences for eminence in the application of science to public welfare. 

Florence B. Seibert, member of the staff of the Sprague Institute for Medical 
Research and assistant professor of biochemistrj’^ in the department of pathology 
of the University of Chicago, has been appointed assistant professor of biochemistry 
in the Phipps Institute of the University of Pennsylvania. 

William H. Howell has been elected chairman of the National Research Council 
for 1932-1933. 

Stanhope Bayne-Jones has assumed the chairmanship of the division of medical 
sciences of the National Research Council for 1932-1933. 

James L. Alloway has been appointed assistant professor of bacteriology in 
Cornell University Medical College. 

In the Universit}^ of Wisconsin Robert C. Bunts has been made assistant in 
pathology and Philip Levine instructor in bacteriology. 

American Journal of Parasitology. — This journal, founded by Henry B. 
Ward, professor of zoology in the University of Illinois, under whose editorship 
eighteen volumes have been published, has been given by Professor Ward to the 
American Society of Parasitologj'. Henceforth the journal will be published as 
the official organ of the society, under the direction, for the pe.xt five years, of 
W. W. Cort, R. W. Hegner and F. M. Root, editorial committee. 

International Cancer Research Foundation. — This foundation, which was 
organized on June 8, 1932, has been endowed with $2,000,000 by William H. 
Donner, Villanova, Pennsylvania. The object of the foundation is to “increase 
interest in and the amount and quality of cancer research; develop new minds and 
theories ; broaden the viewpoint of some investigators already in the field, and 
increase cooperation among scientists throughout the world, correlating results 
of their investigations and preventing duplication of work.” The scientific advisory 
committee consists of James Ewing, New York; Burton T. Simpson, Buffalo, 
and Francis Carter Wood, New York. 
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Experimental Pathology and Pathologic Physiology 

Renal Threshold for Hemoglobin in Dogs Uninfluenced by Mercury 
Poisoning. W. H. Havill, J..A. Lichty, Jr., G. B. Taylor and G. H. 
Whipple, J. Exper. Med. 55:617, 1932. 

The minimal, or depression, renal threshold for hemoglobin in the dog is not 
modified by moderate doses of mercuric chloride. This type of renal injury 
involves the epithelium of the convoluted tubules, but the glomeruli escape. We 
are unable to explain our findings if we assume that the tubular epithelium takes 
an active part in the passage of hemoglobin from the blood into the urine. The 
evidence points toward the glomerular tuft as responsible for its passage from 
the blood plasma into the tubules. The glomerular tuft establishes the true 
hemoglobin threshold under these conditions. If the convoluted tubules are normal, 
we note that hemoglobin is taken into the epithelium, and this explains the high 
initial renal threshold. With repeated injections of hemoglobin, this tubular 
epithelium becomes stuffed with hemoglobin pigment fractions and can absorb 
no more, which explains the minimal or depression threshold. Further injury of 
this tubular epithelium with mercury causes no change in this minimal renal 
threshold, unless we produce actual tubulaij obstruction. 

Authors’ Summary. 

Tolerance for Mercury Poisoning Increased by Frequent Hemoglobin 
Injections. W. H. Havill, J. A. Lichty, Jr., and G. H. Whipple, J. 
Exper. Med. 55:627, 1932. 

Frequent injections of superthreshold amounts of canine hemoglobin in dogs 
will cause deposits of pigment in the renal tubular epithelium. When this has 
happened, the dog will survive minimal lethal doses of mercuric chloride with 
little evidence of renal injury. In fact, some dogs will tolerate twice the minimal 
lethal dose without severe reaction. There is no evidence that continued injections 
of hemoglobin in these amounts will cause any injury or functional disabilitj' of the 
kidney. Rest periods will effect a disappearance of this pigment in the renal 
tubules. [See also articles by W. V. Newman and G. H. Whipple and by R. P. 
Bogniard and G. H. Whipple, J. Exper. Med. 55:637 and 653, 1932.] 

Authors’ Summary. 

Effects of Parathormone and Ammonium Chloride on the Bones of 
Rabbits. H. L. Ji\FFE, A. Bodansky and J. E. Blair, J. Exper. Med. 
55:695, 1932. 

A verj' large single dose of parathormone produced rapid and extensive decal- 
cification of the bones of a j'oung rabbit. Graduallj’- increased doses of para- 
thormone failed to produce significant changes in the bones of young and fully 
grown adult rabbits. Ammonium chloride,' administered bj'’ stomach tube, was 
without effect on the bones, when given to rabbits treated with parathormone or 
to otherwise untreated rabbits. Calcium lactate did not promote the appearance of 
signs of parathormone overdosage in rabbits during treatment, nor were metastatic 
calcifications observed in the soft tissues after termination of the e.xperiment. The 
rabbit is relativeh- very resistant to the decalcifying effects of gradually increased, 
repeated doses of parathormone, and therefore is not satisfactory material for 
experimental studies of the bone changes of chronic hyperparathyroidism. The 
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appearance of actively transforming bones of a 3 mung, growing rabbit, particularh' 
at the sites of rapid growth, is not to be confused with that of the more severe 
fibrous processes produced by parathormone in guinea-pigs, dogs and rats. 

Authors’ Su.mmary. 


Effect of Antitesticular Serum on the Enhancement Value of Testicle 
Extract. F. Duran-Reynals, J. Exper. Med. 55:703, 1932. 

The experiments reported here show that the infection-enhancing factor of 
testicle extract is neutralized in vitro by an antiserum against homologous testicle 
extract. An antiserum developed against a testicle extract of one species does 
not influence the enhancing and spreading factor of the extract from another 
species. Rabbits immunized against testicle extract do not exhibit any alteration 
in the spreading or enhancing effect of extracts employed later, even when the 
testicle extract used is from the same species as that emploj’^ed for the immuniza- 
tion. Whether the in vitro inactivation of the active factor is a specific neutraliza- 
tion, or is the result of adsorption of the factor on the flocculate formed, has not 
been definitely determined. The fact that there is no neutralization in vivo, and 
that the antiserum acts onlj’^ on extracts from the same species, when definite 
flocculation takes place, tends to emphasize the probability that the neutralization 
is not a direct one, but is incidental to the flocculation mentioned. 

Author’s Summary. 

The Races of Common Fibroblasts. R. C. Parker, J. Exper. Med. 55:713, 
1932. 

The ability of fibroblasts to mature and to manifest their various potencies in 
any particular medium is inversely proportional to the growth energy which they 
exhibit in that medium. Fibroblasts having access to high concentrations of food 
substances in their environment do not mature, regardless of their origin or of the 
age of the animal from which they were derived. They behave as embryonic 
cells. Fibroblasts cultivated in vitro are potentially able to produce cells with 
the structural and functional properties commonly attributed to macrophages. This 
is true regardless of their origin or of the length of time that has elapsed since 
their isolation from the origin. The fibroblasts and the macrophage are considered 
to represent extreme functional and structural variations of the same cell type. 
The structural and functional characteristics displayed by fibroblasts in vitro vary 
according to their origin and according to the changes that take place in the 
composition of the medium in function of time. Author’s Summary. 

Mobilization and Excretion of Calcium Following Overdo.sage with 
Irradiated Ergosterol, N. B. Taylor and C. B. Weld, Brit. J. Exper. 
Path. 13:109, 1932. 

The hypercalcemia following large doses of viosterol is due to withdrawal of 
calcium from the skeleton. Viosterol overdosage depresses tlie power of the 
intestine to excrete calcium. The calcium mobilized from the bones accumulates 
in the serum. A certain level of serum calcium having been reached, an increase 
in the urinary calcium follows. Viosterol in the amounts that produce hyper- 
calcemia does not increase absorption of calcium from the intestine. 

Authors’ Su.m.mary. 

Effect of Vitamin Deficiency on the Structure of the Thyroid and 
Thymus Glands. A. W. Sfe.vce, Brit. J. Exper. Path. 13:157, 1932. 

An attempt was made to produce lymphadcnoid goiter in twenty-four young 
rats by means of a diet consisting of: white flour, 82 per cent; olive oil, S per cent: 
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meat residue, 5 per cent; salt mixture (including an adequacj-^ of potassium iodide), 
5 per cent, and an unlimited supply of distilled water. The animals were on the 
diet for from nine weeks to thirteen months. Simple goiter was produced in 
fifteen of twenty rats examined, of which eight had slight goiters, five small 
goiters and two large ones. L 3 'mphadenoid goiter did not arise. The production 
of simple goiter was independent of an absolute iodine deficiency. The factors 
concerned were dietetic insufficiency and infection. Outstanding was the occurrence 
of keratinization cysts in the thyroid gland in twenty-three of the twenty-four 
animals. These cysts arose from the vesicles, probably as a result of exhaustion. 
Similar cysts were found in the thymus glands of three animals on the diet, and 
are considered to be large Hassall’s corpuscles and not an effect of vitamin 
deficiencJ^ No support was found for the hj'pothesis that the cysts in the thyroid 
and thymus glands represent distentions of the thyroid-thymic lymphatics. 

Author’s Summary. 


The Toxicity of Irradiated Ergosterol. J. B. Duguid, M. M. Duggan 
and J. Gough, J. Path. & Bact. 35:209, 1932. 

^^iosterol was found to be more toxic in rats fed on a certain synthetic vitamin- 
free diet of high calcium content than in rats on a normal diet. The absence of 
vitamins and the high calcium content were considered as possible determinants 
of the toxicity, and the high calcium content was found to be the more powerful. 
After reduction of the calcium and also of the phosphorus content of the diet, the 
evidence suggested that the absence of vitamins also contributed, but the evidence 
of this is not accepted as convincing. The toxicity was estimated chiefly on 
arterial and renal calcification. The reliability of these lesions as criteria is 
discussed. Arterial lesions are accepted as reliable indications of viosterol poison- 
ing in the rat. Renal lesions were noted to occur in viosterol poisoning in two 
forms, namelj', calcification of the renal arterioles, and calcareous casts in the renal 
tubules. The former appeared as part of a general arterial involvement and, as 
such, was taken as a reliable indication. The latter was found to be a lesion 
of too common occurrence in the rat, independently of the administration of 
viosterol, to be admitted as reliable evidence of toxicity. 

Authors’ Summary. 


Foetal Rickets. J. P. Maxwell, C. H. Hu and H. AI. Turnbull, J. Path. 

& Bact. 35:419, 1932. 

The present case establishes beyond doubt the occurrence of rickets or of osteo- 
malacia in the fetus. The relation of the two diseases is discussed in the light 
of recent investigations. It is concluded that, both are metabolic, are doubtless 
due usuall}’’ to food deficiencies and are probably both due to a deficiency of 
vitamin D. Their causal identity is not, however, proved. Although, therefore, 
the two cases bring additional evidence of the histologic identity of osteomalacia 
and rickets, they do not prove the identity of the two diseases. 

Authors’ Summary. 


Pathologic Anatomy 

Congenital AIedial Sclerosis of the Coronary Artery. R. W. Kissane 
and R. S. Fidler, Am. Heart J. 7:133, 1931. 

The literature is reviewed, and a case is described. It concerns a noninflam- 
matory primary thickening of the media of the larger coronarj' branches. The 
electrocardiogram shows a T-wave like that seen in the more familiar coronary 
sclerosis. 
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Gonococcus Endocakditis. Henry B. Kirkland, Am. Heart. J. 7:360, 1932. 

A case of gfonococcic endocarditis with autopsy is reported. Acute endocarditis 
followed urethritis and affected an aortic valve already damaged by rheumatism. 
In addition to acute vegetative endocarditis of the aortic valve, autopsy revealed 
chronic productive changes in both mitral and aortic valves, a subendocardial 
abscess with extension to the pericardium, diffuse suppurative and hemorrhagic 
pericarditis, acute intracapillary glomerular nephritis, acute focal interstitial 
nephritis, parenchymatous degeneration of the kidnej's, infarction and suppuration 
of the spleen, degeneration and congestion of the liver, suppurative gastritis, 
pulmonary congestion, bilateral hydrothorax, ascites, conjunctival petecliiae, sup- 
purative leptomeningitis, gangrene of the legs and a decubitus ulcer. 

Author’s Summary. 

An Unusual Case of Left-Sided Displacement of the Heart. Louis H. 
Sigler, Am. Heart J.. 7:388, 1932. 

A case of sinistrocardia, most likely congenital, is reported, which from perusal 
of the literature appears to be the only one of its kind on record. The outstand- 
ing features in the case were; 1. A healthy man, 50 years old, had gone through 
life without any circulatory or respiratory embarrassment. 2. The heart with 
its basal vessels was entirely displaced to the left of the spinal column. 3. Other 
mediastinal contents, such as the esophagus, trachea and bronchi, were likewise 
displaced. Although a history of injury was given, the injury seems to have 
been a mere coincidence, as there was no definite evidence of the presence of a 
pathologic condition that might be considered to be the cause of the displacement. 

Author's Summary. 

Mononuclear Erythrophagocytosis in the Blood of a New-Born Infant. 
A. F. Abt, Am. J. Dis. Child. 42:1364, 1931. 

Abt briefly reviews the conditions in which mononuclear cells have been noted 
to phagocytose red blood cells. These conditions have invariably been pathologic 
and include paroxysmal hemoglobinuria, pernicious and secondary anemia, malarial 
infestation, sepsis and tuberculosis. This unusual phagocytic activity also occurs 
after splenectomy and most commonly is seen in endocarditis lenta. Abt observed 
this activity in an infant, aged 9 days, suffering from anemia of the new-born. 
Such erythrocyte-laden cells were observed for five days and then they disappeared. 
The phagocytic cells in this child were small macrophages, which seemed to have 
developed through the progressive hypertrophy of lymphocytes and monocytes. 

George Rukstinat. 

kliGRATORY Peritonitis (So-Called Hem.\togenous Peritonitis) in Chil- 
dren. S. A. Wile and O. Saphir. .■\m. J. Dis. Child. 43:610, 1932. 

Twenty-four cases of peritonitis, twenty-one of which were diagnosed clinically 
as hematogenous peritonitis, proved at autopsy to be the result of an invasion of 
the peritoneal cavity by bacteria from primarily diseased intraperitoneal organs 
or structures close to the peritoneum, without perforation or without direct exten- 
sion of the inflammatory process to the peritoneum. Sixteen of the twenty-four 
cases showed enteritis. The term “migratory peritonitis” seems appropriate for 
this type of case. Clinical reports of cases of hematogenous peritonitis with- 
out autopsies, or with autopsies but without complete histologic examination 
of the gastro-intestinal tract, such as comprise the bulk of the literature of 
so-called hematogenous peritonitis, should be discarded. ^Many of the cases in 
which the condition was reported as hematogenous peritonitis are examples of 
migratory peritonitis. The evidence .supporting the occurrence of peritonitis 
directlv following infection of the blood stream without an intermediary lesion 
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within or adjacent to the peritoneal cavity is inadequate. From our observations 
it is apparent that so-called hematogenous peritonitis may occur as part of a 
generalized metastatic pyemic process that results in abscess formation or infected 
thrombi within or adjacent to the peritoneal cavity. The ensuing peritonitis is 
the direct result of the abscess or thrombus. It is unlikely, however, that this 
form of peritonitis occurs in the absence of other metastatic pyemic phenomena. 

Authors’ Summary. 


The Normal Histology of Infants’ Brains. Herman Schwarz, P. Goolker 
and Joseph H. Globus, Am. J. Dis. Child. 43:889, 1932. 

Some well established, but ‘not widely known, anatomic features characterizing 

certain stages in the developing brain are described. They often assume the form 

of circumscribed collections of deeply staining cells, which are often erroneously 

considered of inflammatory origin. Nine cases of intestinal intoxication are 

described. They revealed no evidence of an inflammatory or degenerative disease 

in the brain. Eindence is presented against a recent view that an encephalitic 

process in the diencephalon, affecting certain h 3 fpothaIamic centers, causes the 

dehj'dration of intestinal intoxication. The conclusion is reached that no pathologic 

alterations were found in the brains studied to account for the clinical picture in 

intestinal intoxication. . „ , o 

Authors Summary, 


Rheumatic Pneumonia. B. A. Gouley and J. Eiman, Am. J. M. Sc. 183:359, 
1932. 

Eight of nine cases of acute rheumatic fever showed an acute inflammation 
of the pulmonary tissue, with consolidation; the ninth showed pleurisy, with 
subacute pulmonary involvement. All were associated with acute rheumatic dis- 
ease of the heart. The inflammatorj' pulmonary reaction consisted of an inter- 
stitial perivascular exudate of large endothelioid cells, morphologically identical 
with those found in rheumatic lesions of the heart and considered pathognomonic 
of rheumatic fever. Hemorrhage and fibrinous exudate were prominent features. 
We therefore consider that in many virulent cases a characteristic rheumatic 
pneumonia is to be found. Authors’ Summary. 


Diabetic Gangrene. David W. Kramer, Am. J. M. Sc. 183:503, 1932. 

Various types of gangrene may occur in diabetes. The arteriosclerotic type and 
the so-called diabetic gangrene are the most common. Thrombo-angiitis obliterans 
and embolic gangrene are less so. The advisability of recognizing diabetic gangrene 
as a definite form is discussed. The fact that a certain number of diabetic persons 
with gangrene present clinical features and pathologic changes in the vessels, plus 
the fact that the gangrene may be of the moist varietj', lends support in deciding 
that one is dealing with a iorm other than the well accepted arteriosclerotic tj'pe 
of gangrene. Analysis of 1,008 cases of diabetes mellitus observed between 1920 
and 1930 shows that there were 58 cases of existing gangrene (5.75 per cent), 
28 cases of threatened or impending gangrene and 89 cases of potential gangrene. 
Collectively, the three groups totaled 175 cases (17.3 per cent) of circulatory dis- 
turbances. If the more recent five year period (1926 to 1930) is considered, the 
incidence is higher: 6.78 per cent .showed gangrene, and 19.75 per cent, deficient 
circulation in the extremities. Mj’’ figures compare closely with the average 
statistics of others. Among 12,037 patients with diabetes, there were 756 cases 
of gangrene (a percentage of 6.28). Diabetic gangrene is the end-product of three 
main influences : the metabolic disturbances and their effect on the vessels and the 
tissues, changes in tlie arteries, with the resulting deficient blood supply to the 
parts, and infection. Author’s Summary. 
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The Pathogenesis of Perigastric Abscess Complicating Peptic Ulcer. 
Harry A. Singer and Peter A. Rosi, Am. J. M. Sc. 183:600, 1932. 

Ill twentj"-nine of thirty cases of perigastric (including subphrenic) abscess, 
with origin in ulcer, convincing evidence was obtained of a previous acute perfora- 
tion into tlie free abdominal cavity. The formation of the adhesions that are found 
about a perigastric abscess generally follows rather than precedes perforation. 
Between the time of recovery from the acute symptoms of perforation and the 
time of onset of manifestations of a perigastric abscess a period of fair health 
frequently intervenes. It is on this account that a patient often fails to associate 
the two illnesses. Unless a previous acute perforation is suspected and a minute- 
by-minute histor}’^ of the initial symptoms obtained, information of the antecedent 
occurrence of a sudden, violent abdominal pain is often not elicited. In most 
instances, a perigastric abscess of ulcerative origin represents a neglected oppor- 
tunity on the part of the patient, but perhaps more frequentl}’' on the part of the 
physician. Early recognition of perforated peptic ulcer, especially the type with 
mild postperforative symptoms, together with timely operation, will eliminate the 
greater number of perigastric abscesses. Authors’ Sum.marv. 

Changes in Polymorphonuclear Leukocytes in Infections. M. A. Kugel 
and Nathan Rosenthal, Am. J. M. Sc. 183:657, 1932. 

A study of the blood in various infections shows marked variation in the 
number of leukocytes and in the number of nonsegmented and segmented poly- 
morphonuclear cells. In certain infections, the polymorphonuclear leukocytes show 
cytoplasmic granular changes. The changes include marked basophilia and, less 
frequently, vacuolization of the cytoplasm and appearance of certain cytoplasmic 
masses known as Dohle’s bodies. The basophilic, or “toxic,” granules are seen 
only in infections — most often in bacteremias. In streptococcic infections they 
occur late, particularly in subacute endocarditis; but in other conditions, especially 
those associated with more or less extensive suppuration (as pneumonia), the}' 
make their appearance early and usually persist for weeks after the crisis. 
“Toxic” .granules occur in both segmented and nonsegmented polymorphonuclear 
neutrophils. The absence of “toxic” granules is suggestive of mild or localized 
infection. Persistence of this condition indicates a good prognosis or absence of 
complications. Absence of “toxic” granules or of degenerative changes in tbe 
cytoplasm of the polymorphonuclear leukocytes in cases of severe infection is 
unusual. The degenerative index offers a prognostic guide in infectious condi- 
tions : A decrease indicates recover}' ; a steady increase suggests Cither a com- 
plication or a bad prognosis ; an index over 90 per cent is usually associated 
with severe infection, re.gardlcss of the clinical condition, and is unfavorable. 
Frequent observations of nuclear changes, such as segmentation and nonsegmenta- 
tion, combined with consideration of cytoplasmic changes, is a most valuable aid 
in gaging the severity and the course of an infection. 

Fro.m Authors’ Summary. 

Anatomical Changes in the Livers of Dogs Following Constriction 
or THE Hepatic Veins. J. P. Simonds and J. W. Callaway, Am. J. 
Path. 8:159, 1932. 

The livcr.s of dogs e.xamined twenty-four, fort}'-eight and seventy-two hours 
and seven days after mechanical obstruction of the hepatic veins for periods of 
from seven to thirty minutes showed the following changes : a mean increase of 
25 per cent in the liver weight-body weight ratio, due to edema and to swelling 
of the hepatic cells; swelling, granulation, vacuolization and extensive necrosis 
of the hepatic cells in the central half or two thirds of the hepatic lobules ; 
marked dilatation of the perivascular lymphatic vessels surroundin.g the sublobular 
veins : the presence of hyaline thrombi in many central and sublobular veins ; 
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intrasinusoidal cell masses of two types, i. e., small, compact, occluding masses 
probably originating in “conglutination thrombi” of red cells, and larger, more 
diffuse, branching cell masses; hemosiderosis of Kupffer cells. 

Authors’ Summary. 

Experimental Muscle Degeneration. D. K. and H. R. Fisiiback, Am. J. 

Path. 8:193 and 211, 1932. 

Degeneration of skeletal muscle has been produced by ph 3 ’’sical, chemical, 
bacterial, parasitic and pharmacologic trauma. The stages of degeneration pro- 
duced were: slight granular clouding and swelling, with dimming of cross-stria- 
tions ; edema of fibers with prominent longitudinal fibrils ; vacuolization ; true 
granular degeneration, either albuminous or fatty ; waxj-^ degeneration with, further, 
lump 3 ’’ disruption or granular disruption. The name “acute molecular degeneration 
of striated muscle” is suggested as a better descriptive and more inclusive term 
than “waxy degeneration.” 

Acute molecular degeneration of striated muscle in rabbits is a progressive 
process, including edema, fibrillar separation, vacuolization, hyaline change, lumpy 
disruption, granular change and finalb^ complete dissolution of the muscle cyto- 
plasm. This is associated with some cell exudation, with a high degree of phago- 
C 3 dic activit 3 % and finally with repair. The course of repair is toward regeneration. 
The completeness of this process appears to depend on the destructiveness of the 
lesion, and not on the extent or the severity of the degeneration of muscle fibers. 
If tlie destruction of the sarcolemma is not too severe, and if the stroma remains, 
these, with surviving muscle nuclei, form the integral factors for muscle restoration 
With diffuse destruction of tissue, scarring results. 

Authors’ Summaries. 

Vital Staining of the Rabbit’s Aorta in the Study of Arteriosclerosis. 

G. L. Duff. Am. J. Path. 8:219, 1932. 

In rabbits, intravenous injection of a suitable quantity of a solution of tr 3 ^pan 
blue results in well marked staining of the wall of the aorta within sixteen hours. 
The depth of color as seen on the intimal surface is not uniform, some areas being 
more deeply stained than others. The differences in intensity of staining become 
more prominent with increase in the length of the experiment. The variations 
are the result of irregularities in the staining of the outer layers — the adventitia 
and the outer, portion of the media. The deeply staining areas correspond to the 
areas in which the aortic wall is most plentiful^' supplied b 3 ’’ vasa vasorum, while 
the pale staining areas correspond to those in which the vascularization of the 
aorta is least abundant. The staining of the wall of the aorta is chiefly due to 
the escape of the dye through the capillar 3 ' endothelium, which is much more 
permeable to trypan blue than is the lining endothelium of the aorta. The local 
variations in depth of staining in the aorta are thus dependent on the degree of 
vascularization of its walls. The production of an inflammator 3 ' reaction in the 
external layers of the aorta brings about a local increase in capillary permeability 
to trypan blue and as a result a stronger staining of the wall in the inflamed area. 

Author’s Summary. 

The Question of a Specific Myocardial Lesion in Hyperthyroidism. 

W. Lewis, Am. J. Path. 8:255, 1932. 

In some cases of h 3 'perth 3 'roidism, certain degenerative and inflammator 3 ' 
changes that occur in the myocardium indicate a toxic origin and suggest a toxin 
circulating in the blood stream. Two cases showing such myocardial changes 
are reported. Author’s Summary. 
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Atelectasis as a Factor in the Evolution of Chronic Fibroid Pul- 
iiOiNARY Tuberculosis. Herjian Hena'ell, Am. Rei-. Tiiberc. 23:461, 
1931. 

In so-called “advanced unilateral fibroid phthisis,” massive atelectasis of large 
portions of pulmonary tissue, occasionally involving most of one lung, is probably 
the essential mechanism. The tuberculous process in the lung ma}- be minimal, and 
its clinical significance maj' become relatively unimportant. The marked pulmonarj^ 
fibrosis, which rapidly develops after atelectasis occurs, may submerge the tuber- 
culous process, and the bronchiectasis that follows in the wake of the pulmonarj- 
fibrosis may determine the clinical features and course. In the evolution of 
fibroid phthisis of lesser degree, atelectasis involving smaller or larger areas of 
pulmonarj' tissues is probably an important factor. It is conservative, and may 
be responsible for the mild clinical course as well as the slow progress of the 
pathologic process after it is established. y qqjjpjjj. 


Atelectasis in Pulmonary Tuberculosis. E. Korol, Am. Rev. Tuberc. 

23:493, 1931. 

Atelectasis is common in tuberculosis and is responsible for contraction of the 
chest and lung, limited mobility, feeble or absent vesicular murmur and decreased 
complemental space. The small lung with a displaced mediastinum and diaphragm 
frequently develops in spite of the absence of fibrosis and adhesions ; it is due to 
a diminished amount of air in the lung and a fall in intrapleural pressure. The 
pendulum movement of the mediastinum observed in bronchostenosis and atelectasis 
occurs also in tuberculosis with preponderantly unilateral distribution. Paradoxical 
breathing accompanies tuberculous disease of the lung ; it is believed to be the cause 
of the characteristic rales. In many cases, this breathing from one lung into 
the other spreads the tuberculous infection. pj j 


Pulmonary Asbestosis. K. M. Lynch and \V. A. S.mitii. Am. Rev. Tuberc. 

23:643, 1931. 

Lynch and Smith have collected reports of 172 cases of pulmonary asbestosis. 
In 27, the diagnosis was confirmed by the finding of asbestosis bodies in the sputum 
or in the lung juice obtained through puncture or by necropsy. Necropsy was 
made in 18 cases. In 3 of these, the disease was complicated by pulmonary tuber- 
culosis ; in 3, by lobar pneumonia, and in 3, by bronchopneumonia. One case was 
terminated by a traumatic death. In 4, a complete report was lacking, but the 
statement was made that necropsy confirmed 'the diagnosis. Including the very 
first report of a case, that of I^Iurraj' in the Charing Cross Gaacttc of 1900, which 
apparently received little attention until it was resurrected bj- Cooke, there are 
now 4 records of necropS3' on uncomplicated pulmonarv- asbestosis. 

H. J. Cor PER. 


Cholesterol-Thoilvx in Tuberculosis (Cholesterol Pleurisy). Harry 
M. Stein, Arch. Int. IMed. 49:421, 1932. 

The case reported is one of cholesterol pleurisj^ occurring in a man who had 
a history of pleural effusion following pneumonia. In the absence of a clearer 
history it might be that the condition was originalh- one of tuberculous pleurisj- 
with effusion and not of pneumonia. The patient had tuberculosis involving the 
central nervous system mam’ years after his probable tuberculous pleurisj-, and 
there was postmortem evidence of tuberculosis of the pleurae. Cholesterol-thorax 
might be looked on. in the majority of instances, as an unusual end-result of a 
long-standing pleural effusion that was originally tuberculous. One might assume 
that, in view of the fact that the majority of primary pleural effusions are tuber- 
culous in origin, cholesterol-thorax simph’ means that an old tuberculous effusion 
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which has not been cured and which has not caused death will, in some instances, 
eventuall}' become cholesterolized. Cholesterol metabolism is, of course, as j^et an 
unsolved problem, and it may be that an old pleurisy becomes cholesterolized only 
in a person who has an abnormal cholesterol chemistry, this observation, of course, 
being theoretical. Reports varj-^ as to the cholesterol chemistry in pulmonary tuber- 
culosis ; it would seem that the cholesterol content in the blood in tuberculous infec- 
tions may be increased or decreased. Eichelberger and McCluskej'- claimed that a 
rising or stationar}" hypercholesteremia indicates immunit 3 ’^ and resistance, while 
a falling or low cholesterol content of the blood indicates a lowering in immunity 


and resistance. 


Author’s Summary. 


The Study of Concretions by X-Rj\ys. K. H. Bauer. A^erhandl. d. deutsch. 
path. Gesellsch. 26:299, 1931. 

Roentgen examination of concretions, inside and outside of the body, is simple 
and reliable and gives almost as much information as studj^ of microscopic sections. 
Since the different substances composing the stones have entirely different densities, 
a diagnosis of the chemical structure can be obtained in most instances from x-ray 
pictures, before removal of the calculi from the body. In 11.6 per cent of 250 
patients with multiple gallstones, fragmentation of concretions, leading to new 
formation of stones, could be demonstrated with this method. The intact stones 
showed clefts as the first stage of fragmentation. The physical process of frag- 
mentation is explained on the basis of the view of Goldschmidt. 

C. Alexander Hellwig. 


Chronic Passive Congestion of the Spleen. E. Jaeger, Verhandl. d. 
deutsch. path. Gesellsch. 26:334, 1931. 


Chronic passive congestion of the spleen was produced in dogs, and the 
morphologic changes in the spleen were studied. Continuous congestion caused 
induration characterized by marked thickening of the trabeculae and of the capsule, 
dilatation of the trabecular veins and atroph 3 ’’ of the malpighian bodies. Remittent 
congestion produced h 3 "perplasia and dilatation of the sinus, thickening of the 
reticulum and moderate fibrosis of the pulp and malpighian corpuscles. Further- 
more, the author observed siderofibrosis, so-called Gand 3 ’^-Gamna’s nodules, in 
the wall of larger blood vessels of the trabeculae and in the capsule. Jaeger con- 
cludes that splenic tumor accompan 3 dng cirrhosis of the liver may be due to 
passive congestion alone, and he rejects the opinion of many writers that spleno- 
megah' in cirrhosis of the liver is due to a toxic agent influencing simultaneously 


the spleen and the liver. 


C. Alexander Hellwig. 


P.\ncreatic Ferjients in the Bile of the Gallbl.'Vdder. A. Werthemann, 
Verhandl. d. deutsch. path. Gesellsch. 26:343, 1931. 


The average content of am 3 'lase in the bile of fift 3 ’^-o'ne gallbladders was 312 
(Wohlgemuth’s method). Am 3 -lase is apparently not secreted b 3 " the mucosa of 
the gallbladder, since it is practicalh’^ absent in cases of obstruction of the C3'stic 
duct. When there is a communication between the pancreatic and the common bile 
duct, pancreatic juice ma 3 ' enter into the bile ducts. This, however, does not by 
itself cause bilious peritonitis without perforation, because in such cases, it was 
found, the am 3 -lase content of tlie bile is much lower than that in the pancreatic 
juice. Also the bilious imbibition of the surrounding tissue of the gallbladder, as 
found at autopsies, is without relation to the amylase content of the bile, but 
depends on chronic inflammator 3 ’ fibrosis of the wall of the gallbladder and on 


the viscosit 3 ’ of the bile. 


C. Alexander Hellwig. 
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Large Ground Preparations of the Vertebral Colojin. L. Michaelis, 
Verhandl. d. deutsch. path. Gesellsch. 26:363, 1931. 

The principle of Christeller’s large sections of parenchymal organs is applied 
to the study of lesions of the bones. Portions of the vertebral column, consisting 
of from four to eight vertebrae, the half of the femur and other long bones are 
sawed longitudinall}' into halves and one of them is ground and polished. The 
thin preparations can be studied microscopically bj-^ reflected light. Photomicro- 
graphs are demonstrated which were made from these sections, with a magnification 
of 1,000 diameters. This new method permits the histotopographic study of lesions 
of the bones and is of great practical value. Alexander Hellwig. 


The Architecture of the Ascending Aorta and Its Pathologic Signifi- 
cance. F. Orsos, Verhandl. d. deutsch. path. Gesellsch. 26:365, 1931. 

The study is based on 15,000 serial sections from 200 aortae. A system of 
muscular-elastic bundles is described that shows a typical arrangement in the 
wall of the ascending aorta. The longitudinal bundles of this system and the 
margins of the sinus are predisposed to atherosclerosis. It is in these structures 
that histologic examination often reveals definite atherosclerotic changes, while 
macroscopically the aorta still appears completely normal. 

C. Alexander Hellwig. 

Pathologic Anatomy of the Salivary Glands. E. Kirch, Verhandl. d. 
deutsch. path. Gesellsch. 26:387, 1931. 

For the first time, invasion of the excretory ducts of salivary glands by pyogenic 
cocci has been demonstrated in cases of septicemia and pyemia. Often small 
hj'aline or white thrombi were found in blood vessels of the glands, but never 
abscesses in the glandular parenchyma. Arteriosclerosis is a frequent finding in 
salivary glands and accompanies most cases of arterial hypertension. Athero- 
sclerosis of the larger arteries, however, is uncommon. Glycogen was found in 
all salivarj" glands in cases of sudden death and seems to be normal in these glands. 
Brown pigmentation of the epithelial cells of the intercalated ducts is common in 
older people. Alexander Hellwig. 


Physiologic Transformation of Gastric Glands. H. Hamperl, Verhandl. 
d. deutsch. path. Gesellsch. 26:392, 1931. 

In 400 organs fixed immediate!}’- after death, the structure of the fundic glands 
was studied with special staining methods (methyl violet and Best’s carmine stain). 
The zymogenic cells can slowly disappear during the physiologic process of 
replacement of shed cells and can be replaced by mucous neck cells, until finally 
the whole fundic gland consists of goblet cells. The glands found after this 
physiologic process cannot be distinguished from the pseudopyloric glands due to 
regeneration of defects of the mucosa. ^ Alexander Hellwig. 

Microbiology and Parasitology 

The Early Cellular Re.\ctions in the Lungs of R.\BniT.s I.njected Intra- 
venously WITH Human Tubercle Bacilli. Arthur J. Vorwald, .4m. 
Rev. Tuberc. 25:74, 1932. 

The cells that respond first to an intravenous injection of tubercle bacilli of 
the human type into rabbits (0.1 mg. per kilogram of animal weight) arc the 
polymorphonuclear leukocytes. This reaction, while transitory, is not one of 
negligible significance. It is through the agency of the polymorphonuclear leuko- 
cytes that the site of subsequent development of the tubercle is determined. Thc^c 



412 


ARCHIVES OF PATHOLOGl 


cells phagocytose the tubercle bacilli in the blood stream and stagnate in small 
accumulations in the capillaries where the current is slow. In this way, injected 
bacilli are concentrated and localized. The focal accumulations of polymorpho- 
nuclear leukocytes form the groundwork from which the epithelioid tubercles 
develop. Mononuclear exudate cells are preponderant in the cellular response after 
the first few hours (from fourteen to eighteen hours on). They mingle with the 
polymorphonuclear leukocytes, phagocytose and digest them and take up their 
content of tubercle bacilli. In this way, by replacement of the leukocytic mass, 
the mononuclear cell tubercle, ultimately the epitheloid tubercle, develops. The 
increase in mononuclear exudate cells in the field of inflammation, in almost total 
absence of mitotic figures in such foci, indicates that the majority of reacting 
cells of this type are hematogenous in origin. 


Appendiceal Oxyuriasis. H. Gordon, Ann. Int. Med. 4:1521, 1931. 

Gordon investigated the occurrence of oxyurids in 20,969 appendixes that had 
been received for routine diagnosis at the pathologic laboratories of the University 
of Michigan from 1894 to 1930. Only surgical specimens were considered. 
Oxyurids were found in 221 appendixes (1.05 per cent). Infestation was found 
to be much more common during the first decade of life and almost entirelj^ absent 
after the forty-sixth year. There was no significant seasonal predilection for the 
occurrence of oxyuriasis. The significantly greater incidence of appendical 
oxj'uriasis during the past decade is probably related to tbe increased consump- 


tion of uncooked leafy vegetables and raw fruits. 


Walter M. Simpson. 


Experimental Agranulocytosis (Salmonella Suipestifer). B. M. Fried 
and William Dameshek, Arch. Int. Med. 49:94, 1932. 

The purpose of the present study has been to determine the possible similarity 
between the blood picture as seen in agranulocytosis in man and that found in a 
form of experimental sepsis in rabbits. The results have shown that there are 
close similarities between the agranulocytosis resulting from the hematogenous 
infection of rabbits with Salmonella suipestifer and that observed in cases of 
agranulocytic angina in man. Thus, the reaction in severe cases of human agranu- 
locytosis corresponds to that of the animals that received overwhelming doses of 
bacteria, i. e., persistent neutropenia and intense necrosis of the bone marrow 
without signs of regeneration. A close similarity likewise exists between the 
“recoverj" phase” seen in the circulating blood in clinical agranulocytosis and that 
disclosed in the circulation of rabbits that were infected with relatively small 
doses of bacteria, i. e., marked histiomonocytosis. Incidentallj', Schilling’s clinical 
concept of “regenerative” and “degenerative” types of polymorphonuclear “shift” 
was confirmed by these experiments. ' Authors’ Summary. 


The Effect of Sodium Ricinoleate on the Gonococcus. C. Phillip 
Miller, Jr., and R. Castles, J. Bact. 22:339, 1931. 

Sodium ricinoleate does not “detoxif}'” gonococci but rather increases their 
lethal action for mice. It does not destroy the antigenic properties of gonococci. 

Authors’ Summary. 


Colonies of Hemolytic Streptococci in Scarlet Fever. R. Tun.nicliff, 
J. Infect. Dis. 49:357, 1931. 

During the course of scarlet fever, especially during convalescence and in 
complications, atypical hemolytic streptococci were isolated alone or associated 
with typical S. scarlatinae. They appeared to have dissociated from the typical, 
or “normal.” slightly granular, conical scarlatinal colonies and differed from them 
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by forming on heated blood agar granular or smooth convex colonies and rough 
conical colonies with regular edges. The slightly granular and the rough conical 
colonies did not change chocolate agar; the granular convex colonies turned it 
green, while the smooth convex colonies varied in this respect. By the opsonic test, 
the cocci from dissociated colonies were not opsonified like the group of streptococci 
specific for scarlet fever, but by subculturing they were reverted, both colonially 
and immunologically, to typical scarlatinal streptococci. Summary 


The Effect of Heat, Storage and Chlorination on the Toxicity of 
Staphylococcus Filtrates. E. O. Jordan, G. AI. Dack and O. Wool- 
pert, J. Prev. Med. 5:383, 1931. 

The toxic substance present in staphylococcus filtrates causing gastro-intestinal 
derangement is not completely destroyed by e.xposure for thirty minutes to the 
temperature of boiling water. Some diminution in toxic power may, however, 
possiblj’’ be caused by heating, even at temperatures below 100 C. Similarly, the 
to.xic quality does not disappear after storage at a low temperature for as long 
as sixty-seven days, but is perhaps somewhat weakened. Contact for three minutes 
with a rather strong dose of chlorine did not destroy the toxic quality. 

Authors’ Summary. 

I 

A Case of Food Poisoning Apparently Due to Staphylococcus. E. 0. 
Jordan and J. R. Hall, J. Prev. Med. 5:387, 1931. 

An outbreak of food poisoning from eating chicken gravy was apparently 
caused by the products of growth of a stayphylococcus, which in pure culture 
formed substances that, when swallowed by human volunteers, reproduced the 
typical picture of the original outbreak. ' Authors' Summary. 

Glandular Fever — the Protozoal Nature of the Experimental Disease. 
J. O. W. Bland, Brit. J. Exper. Path. 12:311, 1931. 

The disease of rabbits, previously called “experimental glandular fever,” which 
followed the inoculation of blood from two patients with glandular fever is caused 
by a protozoan of the genus Toxoplasma. This protozoan closely resembles T. 
cuniculi and is immunologically identical with it. The disease it causes is indis- 
tinguishable from that produced by T. cuniculi. The protozoan differs from 
ordinary T. cuniculi in its greater virulence for rabbits and in its power to infect 
monkeys, in which it produces a disease much like human glandular fever. No 
similar disease has been produced in rabbits of the same stock by control inocula- 
tions with normal rabbit or normal human blood or with blood from febrile people. 
The evidence suggests that human glandular fever may be caused by the protozoan 
described, but this requires confirmation. Author's Su.mmary 


The Resistance to Heat and Disinfectants of Protein-Free Eluates 
OF A Bacteriophage and Fowl-Pox Virus. I. J. Kligler and L. 
Olitzki, Brit. J. Exper. Path. 12:393, 1931. 


Data are presented showing that the effect of heat and. more particularly, 
that of various disinfectants on a bacteriophage and fowl-po.x virus, is weakened 
by the presence of protein. There is a general similarity in the reaction of tlie 
pure fowl-po.x virus and bacteriophage to disinfectants, but there are differences 
in their relative susceptibility to one or another antiseptic. Both pure virus and 
pure bacteriophage are less sensitive to the action of phenol and ether than to 
any of the other reagents used. Authors’ Summary. 
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Hematogenous Tuberculosis of the Tonsils. C. Krauspe, Verhandl. d. 
deutsch. path. Gesellsch. 26:278, 1931. 

Except in the first stages, it cannot be decided from histologic examination, 
whether in a given case tuberculosis of the tonsils is due to hematogenous or to 
oral infection. The problem was studied on rabbits after oral and intravenous 
injection of bovine tubercle bacilli. In both instances, the tubercles were found 
in the lymphoid tissue of the tonsils, especially in the area near the lymph follicles. 
In children with tonsillar tuberculosis, hematogenous tubercles are frequently 
found in the bones of the base of the skull. This fact suggests that tuberculosis 
of the tonsils also is most often due to a hematogenous infection. 

C. Alexander Hellwig. 

Experiments on Acute Lymphocytosis. G. Wallbach, Verhandl. d. deutsch. 
path. Gesellsch. 26:352, 1931. 

Suspensions of proteus and colon bacilli were injected intravenously into rabbits. 
In a few minutes, marked leukopenia with relative Ij'mphocytosis was found, ivhich 
continued for the most part until the next day. In this stage, death occurred in 
several of the animals. The following day, sometimes earlier, the condition of the 
other rabbits improved, at which time increasing leukocytosis was demonstrated. 
When the injection of bacteria was repeated, leukopenia was less, noticeable; 
after the third injection it was almost completely missed. Leukocytosis is, accord- 
ing to the author, evidence of active immunization and follows an initial stage 

of destruction of granulocytes. . tt 

C. Alexander Hellwig. 

Comparative Pathology of Parasitic Diseases of the Brain. L. Singer, 
Verhandl. d. deutsch. path. Gesellsch. 26:357, 1931. 

Six cases of coenurosis were studied histologicall}'. The larval stage of Taenia 
coenurus causes typical mesenchymal changes in the brain substance, which 
resembles the tissue reaction in echinococcic disease of the liver. The parasite 
was found lying in a necrotic area, surrounded by epithelioid cells in pallisade 
arrangement and giant cells. At the periphery, a wall of lymphocytes had formed 
with typical lymph follicles. ^ Alexander Hellwig. 

The Cultivation of Spirochaeta Pallida. R. R. Holtzer, Ztschr. f. 
Immunitatsforsch. u. exper. Therap. 72:320, 1931. 

The so-called “cotton” culture mediums of Wrublewski, consisting in the use 
of cotton instead of animal tissues for adsorption of oxygen, proved unsatisfactory 
for growing Spirochaeta pallida. However, addition of 10 per cent rabbit or sheep 
serum gave a luxurient growth, equal to the one obtained in broth containing 
pieces of liver. A la 3 "er of petrolatum on the surface to exclude oxj'gen was 
necessary for the growth. j Davidsohn. 


Chemical Changes in the Serum of Guinea-Pigs with Experimental 
Tuberculosis. T. Wohlfeil, Ztschr. f. Immunitatsforsch. u. exper. Therap. 
72:387, 1931. 


The tryptophane was elevated in direct proportion to the severity of the disease. 
The increase varied from 21 per cent in animals with only local glandular involv^e- 
ment to 94 per cent in animals with diffuse glandular and visceral changes. A 
number of animals infected with a strain of low virulence showed, on superinfection 
with a verj' virulent strain two months later, markedly increased resistance and 
considerable rise in serum trj’ptophane as compared with animals that did not 
present increased resistance to supcrinfection. Tj'rosine, nonprotein nitrogen and 
aminonitrogen were within normal range. j d^widsqun 
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Hastening Experimental Tuberculosis in the Guinea-Pig. Adolf 
Hochwald and Erich Taub, Ztschr. f. Imniunitatsforsch. ii. e.xper. Therap. 
72:462, 1931. 

The injection of virulent tubercle bacilli was followed in twenty-four hours 
with a series of ten daily injections of a typhoid vaccine. The specific tuberculous 
changes were farther advanced and more diffusely spread out in animals treated 
with the vaccine than in controls. The apparent hastening of the tuberculous 
process is brought about, in the author’s opinion, by the nonspecific effect of the 
foreign protein and the specific action of the tj-phoid toxin on the reticulo- 
endothelial system, and to some e.xtent also by the loss of appetite, the fever 

and the peritoneal irritation. t 

‘ I. Davidsohn. 


Tuberculosis of the Bronchial Lymph Nodes in Adults. 
Ztschr. f. Tuberk. 61:218, 1931. 


T. Hausmann, 


In contradistinction to the usual teaching it is claimed that tuberculosis of the 
lymph nodes in adults is not rare. It occurs rarely in the presence of progressive 
pulmonary tuberculosis, but frequently in the absence of pulmonary lesions. The 
disease is diagnosable essentially by percussion. Max Pinner 


AIonocytosis in Pulmonary Tuberculosis. H. Vos, Ztschr. f. Tuberk. 
61:305, 1931. 

Honocjdosis is frequently found in tuberculosis of adults, more frequently 
when the disease is severe than when it is slight. In favorable cases, monoc 3 'tosis 
is more frequently associated with Ij'mphocytosis ; in unfavorable cases, with 
L'mphopenia and shifting to the left. According to Schilling, monocytosis in 
tuberculosis is in most cases not to be considered as a prognostically favorable 
sign. The appearance of monocytosis is prognostically ambivalent. 

AIax Pinner. 

The Diagnostic Significance or Fecal Exami.nation for Tubercle 
Bacilli. D. Szule, Ztschr. f. Tuberk. 61:422, 1931. 

In intestinal tuberculosis, the bacilli are demonstrable in ever\- case. In 
pulmonary tuberculosis, they are demonstrable only in open cases. Frequently 
bacilli are demonstrable in the stools when the\' are not demonstrable in the 

Max Pinner. 


Tubercle Bacilli in the Blood of Tuberculous Patients. M. Huttig. 
Ztschr. f. Tuberk. 62:35, 1931. 

Onlj' seven of fifU’^-nine patients with pulmonary tuberculosis, in most of them 
far advanced, gave blood cultures positive for tubercle bacilli according to 
Lowenstcin’s method. Ptvx-t-t, 


Further Studies or the Disaster in Lubeck. B. Lange, Ztschr. f. Tuberk 
62:335, 1931. 

At the time when the first death occurred following the BCG vaccination 
in Lubeck, a strain marked BCG 143 was present in the Lubcck laboratory. 
Careful tests for virulence made it quite certain that this strain was not one of 
BCG but a strain of a human tubercle bacillus of very low virulence for guinea- 
pigs. So far all evidence points to the assumption that pure BCG ic unlikely 
to undergo sudden increases in virulence. Statements to the contrary are based 
on experimental work which so far is lacking confirmation. .Mthoueh other 
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workers were able to derive morphologically different colonies from BCG, 
Petroff’s contention that the S form is virulent has not been confirmed. It is 
concluded again that disease and death were caused in the vaccinated children 
because a pathogenic tubercle bacillus other than BCG had been administered. 
Since in vaccines a tubercle bacillus of low virulence was demonstrated, and since 
a tubercle bacillus of similar behavior was isolated from the diseased children 
this statement seems well founded, especially since atypical strains of such low 


and labile virulence for guinea-pigs are quite rare. 


Max Pinner. 


Tuberculosis in the First Three Years of Life. J. Ostenfeld and R. 
Kjer-Petersen, Ztschr. f. Tuberk. 62:369, 1931. 


A total of 260 families in each of which at least one member had proved open 
tuberculosis, and which had been observed during the years from 1919 to 1925, 
were studied in regard to the fate of children born in these families. A total 
of 245 children were available for the study. Of these 245 children, 19, or 
7.8 per cent, died. In 12, the cause of death was undoubtedly tuberculosis. This 
percentage is far below the 25 or 30 per cent which is claimed by Calmette. From 
1908 to 1925, 295 children were known to the dispensaries in Copenhagen to have 
had a positive Pirquet test within the first three years of life. In 1930, 293 of 
these children could be traced. Of 53 children who had a positive reaction during 


the first year of life, 33 were alive after at least five years. Of 91 children with 
a positive Pirquet test in the second year of life, 77 were living, and of 149 children 
with a positive test in the third year of life, 134 were living. Of all children 
who had died, only 6 had died after the age of 5 and only one of these had died 
of tuberculosis. It is concluded that a positive Pirquet test even in the first two 


years of life does not necessarily indicate active disease. 


Max Pinner. 


Immunology 

Immunity to Vaccination by Injection of Testicular Vaccine Virus. 
S. P. Kramer, J. Infect. Dis. 50:119, 1932. 

When rabbits were treated by repeated injections of testicular vaccine virus 
that had been filtered through a basic filter, they became immune to vaccinia. 
When virus of dermal origin was used, 'immunity did not follow. 

Author’s Summary. 


Effect of Typhoid Fever and Previous Typhoid Vaccination on Anti- 
body Response to Typhoid Vaccine. R. F. Feemster, J. Infect. Dis. 
50:121, 1932. 


Persons who have had typhoid fever or who have been inoculated with typhoid 
vaccine produce larger amounts of antibodies in response to subsequent inocula- 
tions with typhoid vaccine than those who have not had typhoid or have not been 
vaccinated against the disease. The routine injection of three doses of typhoid 
vaccine may not give as high a degree of immunity as has been believed. A second 
or third injection some weeks or months after the first would seem to be indicated. 
The Widal reaction is less reliable in the case of a person who has been vaccinated 
two or more times than in that of a person who has been vaccinated only once. 


The complement-fixation reaction is no more reliable than the agglutination reac- 
tion in diagnosing infection with the typhoid bacillus. The difficulties and uncer- 
tainties encountered in carrying out and interpreting bactericidal tests render the 
procedure unsatisfactorj' for the routine diagnosis of typhoid fever. The severity 
of the reaction to the injection of typhoid vaccine is in no way related to the 


immunity that is formed in response to the injection. 


.-Author’s Summary. 
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Staphylococcus Aureus Agglutinins in Tuberculous Effusions. 
Pinner and M. Voldrich, J. Infect. Dis. 50:143, 1932. 

Tuberculous effusions invariably contain a factor that behaves serologically like 

an agglutinin specific for Staphylococcus aureus. The majority of nontuberculous 

effusions tested do not agglutinate S. aureus; neither does blood serum from 

tuberculous patients. . , _ 

Authors Summary. 


Precipitinogenic Action of Minute Quantities of Ovalbu.min. L. 
Hektoen and A. G. Cole, J. Infect. Dis. 50:171, 1932. 

Two rabbits were immunized against ovalbumin by injections of 0.000,047 Gm. 
and 0.000,27 Gm., respectively, of protein nitrogen, corresponding to approximately 
0.000,29 Gm. and 0.001,7 Gm. of ovalbumin. The antiserums obtained gave pre- 
cipitates with the homologous antigen in the dilution 1 : 100,000. 

Authors’ Summary. 

Antigenic Properties of Carbohydrate and Protein Fractions of 
Meningococci. J. Zozaya and J. E. Wood, J. Infect. Dis. 50:177, 1932. 

The polysaccharide and the "nucleoprotein” obtained from meningococci of the 
different types, gonococci and Micrococcus catarrhalis have similar immunologic 
properties and are not type-specific. The carbohydrate-precipitable substance in 
immune serums appears late (fourth month or more) in the immunization of 
animals. There is no parallelism between the agglutination test and the poly- 
saccharide precipitin test. Authors’ Summary. 


Natural Immunity to Staphylococcal To.xin. L. M. Bryce and F. M. 
Burnet, J. Path. & Bact. 35:183, 1932. 

The distribution of staphylococcic antitoxin in human serum according to age 
is similar to that obtaining for diphtheritic antitoxin. In about 50 per cent of 
infants, the blood at birth contains the same concentration of antitoxin as the 
mother’s blood, but gross divergences are not uncommon and point to a con- 
siderable lag in the passage of antitoxin across the placenta. Natural staphylo- 
coccic antitoxin is frequently present in domestic rats, and evidence is presented 
which indicates that its occurrence is a true antibody response to contact with 
the specific antigen. In many persons, the Dick type of reaction to intradermal 
injection of staphylococcic filtrates is not a manifestation of the activity of 
staphylococcic toxin. Authors’ Summary. 


Cellular Immunity to Snake Veno.m and Staphylococcal Toxin. F. M. 
Burnet, C. H. Kellaway and F. E. Williams, J. Path. & Bact. 35:193 
and 199, 1932. 

The perfused heart muscle of a rabbit immunized to cobra venom was less 
susceptible to the action of this venom than that of a normal rabbit. .Adding small 
amounts of immune serum to the bath in whicli the normal isolated auricle was 
suspended caused it to behave with venom like the auricle from an immunized 
animal, suggesting that in the immunized animal there might be an accumulation 
of antibody in the tissue spaces not readily removable by perfusion. In immuniza- 
tion of animals with staphylococcic toxin it was found that there is an accumula- 
tion of antibody in the tissue spaces which cannot be removed by perfusion. The 
results throw doubt on the value of the perfusion experiment for the demonstratinn 
of antitoxic cellular immunity. 
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Immune Sera Against Fowl-Tumour Viruses. C. H. Andrewes, J. Path. 

& Pact. 35:243, 1932. 

The development of antibodies to the Rous virus may be followed in the 
serums of fowls bearing" either of two slow-growing fibrosarcomas (MHl and 
CTIO). Potent antiserums were not found in fowls that had borne turnors for 
less than five months. Neutralization of Rous virus by immune serum is rnore 
complete when the mixtures are incubated at 37 C. It is possible to recover virus 
from an inactive serum-virus mixture, provided that serum and virus have not 
been long in contact. Resemblances between the serums under discussion and other 
antiviral serums are pointed out. Author’s Summary. 


Staphylococc.il Toxin and Antitoxin. H. J. Parish and W. H. M. Clark, 
J. Path. & Pact. 35:251. 1932. 


Staphj'lococcic septicemia is comparatively rare and rapidl}^ fatal. Staphylo- 
coccic toxin can be prepared in an atmosphere containing 25 per cent carbon 
dioxide in Parker’s 4 per cent peptone buffered broth, on Purnet’s 0.8 per cent agar 
plates, and in Winchester bottles containing 0.8 per cent agar to which Parker's 
broth is added after forty-eight hours’ growth. The toxin kills rabbits, guinea- 
pigs and mice when given intravenously, produces cutaneous lesions in rabbits 
and guinea-pigs, and is activeb' hemolytic. It is rapidlj’^ converted into toxoid 
by formaldehyde. Horse antitoxin can be prepared that protects rabbits against 
a lethal dose of toxin injected intravenousljL It is best titrated by injecting 
mixtures of toxin and antitoxin intracutaneously into guinea-pigs, and by testing 
its antihemolytic power. The antitoxin can be concentrated by ammonium sulphate 
precipitation. When given intravenously to rabbits prior to a certainly fatal dose 
o? virulent living culture, it prolongs and in some cases saves life. The favorable 
results that have attended its use in a small number of patients justify more 


extensive clinical trial. 


Authors’ Summary. 


The Effect of Lead on the Production of Immune Substances. F. W. 

PiCKERT, Arch. f. Hyg. 106:271, 1931. 

Rabbits given a series of daily subcutaneous injections of 1 cc. of a 5 per cent 
solution of lead acetate appear to produce a greater yield of antisheep hemolysin 
than rabbits not so -treated. The maximum titer is reached more slowly in the 
lead-treated animals than in the controls. Preliminary injections of lead salts 
appear to favor production of agglutinin and antitoxin, also, but to inhibit the 
production of precipitin. Locke. 

1 HE Effect of Benzene and Turpentine on the Production of Immune 

Substances. F. W. Bickert, Arch. f. Hyg. 107:1, 1931. 

Rabbits given intravenous injections of washed sheep erj'throcj'tes produce 
a diminished and retarded yield of antisheep hemolysin when they have previously 
received subcutaneous injections of benzene. Subcutaneous injections of turpentine 
appear to favor the production of hemolysin and leukocytes. 

Arthur Locke. 

The Lipolytic Content in Sputum in Pulmonary Tuberculosi.s. S. Puder, 
Beitr. z. Klin. d. Tubcrk. 79:98, 1931. 

for niea.suring the amount of lipase in sputum the titrimetric method is best. 

ne hundred sputums obtained in cases of tuberculosis ivere examined, and it 
va^ lomid that in all cases the amount of lipase was minimal, but that it increased 
somewhat in severe cases. Since in severe cases the lipase content is decreased 
m scrum it is assumed that the decrease is due to e.xcretion of the lipase through 
the >putum. 

Max Pinner. 
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Group-Specific Reactions of the Stroma of Red Corpuscles. F. Otte.v- 
soosER and St. Zurukzoglu, Klin. Wchnschr. 17:719, 1932. 

The group reactions of the stroma, according to Dold and Rosenberg, corres- 
ponded in 85 per cent of instances with the results of the usual tests for blood 
groups. An improved modification of the method, as well as a new method, is 
described. As a rule, the stroma gives a lower titer of agglutination than the 
corpuscles, but on preservation the stroma remains, in most instances, more 
agglutinable than the corpuscles. Authors’ Sum.mary. 


Immunity in Rabies. E. Loeffler and F. Schweinburg, Virchows Arch. f. 
path. Anat. 279:181, 1930. 

The results of the experiments described failed to support the older theory 
of the formation of antibody within the brain in rabies. Immunity could not be 
produced by intracerebral injection of fixed virus, but followed intramuscular, 
intraperitoneal and subcutaneous injection. The findings indicate that the forma- 
tion of antibody occurs, not within the brain, but in the other tissues of the body. 

W. Saphik. 

Active Immunization Against Diphtheria. M. P. Isabolinski, B. P. 
ICtVRPATsciiEWSKAjA and W. F. Towjanskaja, Ztscbr. f. Immunitiitsforsch. 
u. exper. Therap. 73:27, 1931. 

Active immunization with Ramon’s anatoxin lowered the morbidity from seven 
to ten times in 4,185 children. The local and general reactions were of no 
significance. The percutaneous method of Loewenstein is strongly recommended. 

I. Davidsohn. 

Production of Antibodies Against Organs of the Homologous Species, 
S. Schilling-Siengalewicz and W. Bieloszabski, Ztscbr. f. Immunitats- 
forsch. u. exper, Tiierap. 73:31, 1931. 

The cold precipitation technic of Kumagai and Yanabashi was checked and 
found correct. In addition to the alread.v established serologic relationship between 
the kidney and the liver, such, a relationship was found between the latter organ 
and the thyroid gland. Davidsohn. 


The Blood Antigens i.v Bacillus Paratvphosus B and Bacillus Dvs- 
ENTERIAE SiiiGA. M. Eisler. Ztsclir. f. Immuuitatsforscii. u. exper. Therap. 
73:37, 1931. 

B. paratyphosus B and B. dysentcriae Shiga contain heterophilic (Forssman) 
antigen. Only the homologous bacteria are able to absorb the antisheep hemolysin 
produced by them, but they are unable to bind the hemolysins produced by sheep 
red cells and by guinea-pig tissues. The heterophilic antigen in Shiga bacilli is 
contained in their carbohydrate fraction; that of paratyphoid B bacilli, in their 
watery and alcoholic e.xtracts, but not in their carbohydrate fraction. The carbo- 
hydrate fraction of Shiga bacilli contains also a human blood antigen (M-antigcn) 
showing no group specificit}’; paratyphoid B bacilli contain an alcohol-soluble 
antigenic substance related to the human .\-receptor. j Dvvidsoii.n 

The Two Types of the Blood Group Quality A in Man. M. .-Vkune, 
Ztschr. f. Immunit.atsforsch. u. exper. Therap. 73:75, 1931. 

The A-large and the A-small type of the blood group .A, can be dilTercntiatcd 
with the help of hetero-antibodies as well as with iso-antibodies. The differences 
are preserved in aqueous and alcoholic e.xtracts of the red blood cells and arc 
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present in the blood serum, saliva and urine. Red blood cells of type A-large 
more frequently produce group-specific antiserums in the rabbit than those of 
type A-small; specific antiserums for the A-small red blood cells could not be 
obtained. Davidsohn. 

Substances Stimulating Peristalsis and Lowering Blood Pressure in 
Organs of Sensitized and Shocked Dogs. K. Watanabe, Ztschr. f. 
Immunitatsforsch. u. exper. Therap. 73:149, 1931. 

An increase of the substances mentioned in the title was observed in livers 
of sensitized animals followed by a marked drop during anaphylactic shock. No 
such changes were found in the other organs, except the spleen, which showed a 
marked increase both in sensitized and in shocked dogs. I. Davidsohn. 


Agglutination of Sheep Red 'Blood Cells by Human Serum in Comple- 
ment-Fixation Tests. Oscar Fischer, Ztschr. f. Immunitatsforsch. u. 
exper. Therap. 73:154, 1931. 


A marked agglutination of sheep red blood cells was observed in a positive 
complement-fixation test for gonorrhea. Agglutination was not present and hemo- 
lysis took place when syphilitic antigen was employed. In the latter case free 
complement was available. Agglutination occurs only when the complement is 
fixed. Agglutinins for sheep red cells do not interfere with hemolysis in the 
presence of complement. Davidsohn. 


The Concentration of Anatoxin. W. M. Kulikow and A. W. Beilinsson, 
Ztschr. f. Immunitatsforsch. u. e.xper. Therap. 73:178, 1931. 


The precipitation of proteins and of related nitrogenous substances was accom- 
plished with hj'drochloric acid in the presence of certain anticoagulants. Four 
fifths of the nitrogenous substances and all the solids were rerrioved in this manner. 
The anatoxin sediment was easily soluble and produced no local reactions in the 


guinea-pig. 


I. Davidsohn. 


The^Role of the Reticulo-Endothelial System in Immunity. B. P- 
KArpatschewskaja, Ztschr. f. Immunitatsforsch. u. exper. Therap. 73:190, 
1931. 

*1 rypan red, India ink and phenylhydrazine M'ere used for the blocking of the 
reticulo-endothelial cells before and after immunization of guinea-pigs with diph- 
theria anatoxin. The antibody response was adversely affected, particularly when 
india ink was used. 

I. Davidsohn. 


Immunologic Studies in Pneu.mococcic Infectio.ns. l^f, Gundel, Ztschr. 
f. Immunitatsforsch. u. exper. Therap. 73:193, 1932. 

Scrums of 126 persons of various ages M'ere examined* for type-specific anti- 
pncumococcic protecting substances and agglutinins. They included healthy per- 
sons and such as were suffering from various pneumococcic infections. In 5 of 
a norma adults n-ith no history of previous pneumococcic infection, considerable 
quantities of such substances were found. They were absent in 12 healthy new- 
)Orn mlants and young children. In patients suffering from bronchopneumonia 
an rom pneumococcic infections of the upper respiratory tract, type-specific 
protecting substances and agglutinins could not be detected. ' They were found in 
arge quantities in persons with lobar pneumonia and postpneumonic empyema 
ouc to type 1 and type II pneumococci. They appeared infrequently before the 
criMs. i,ut reached their ma.Minum during convalescence. In type III infections. 
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antibodies were rareh' produced. Children till the end of the second j-ear are 
poor producers of antibodies. In otitis media and in peritonitis due to pneumo- 
cocci, the development of protecting substances and less frequently of agglutinins 
was observed, while the serums of tj'pe I and tj'pe II pneumococcus carriers were 
devoid of protecting and agglutinating qualities. The use of convalescent serums 
for therapeutic purposes is advocated. Slight development of antibodies was 
observed in children about 1 year old and older, following vaccination with killed 


pneumococci. 


I. D.-vvidsoiix. 


The Mechanism of Co.mple.ment Fixation and of the Precipitation Reac- 
tion. D. P. Borowskaja, Ztschr. f. Immunitatsforsch. u. exper. Therap. 
73:239, 1932. 

In the Aleinicke reaction and a slightly modified citochol reaction, the comple- 
ment of the active serum is not affected by the flocculation, which takes place in a 
hj'pertonic medium. The natural antisheep hemolysin was also found in the super- 
natant fluid after the precipitate was removed bj' centrifugation. It is concluded 
that flocculation and complement fixation do not always run parallel, at least not 

in a hvpertonic medium. t tv . 

■ * I. Damdsoiin. 


Serologic Demonstration of Brain Antigen in the Blood. F. Plaut 
and H. Rudy, Ztschr. f. Immunitatsforsch. u. exper. Therap. 73:242, 1932. 

Serum of rabbits fed with brain substance or given subcutaneous injections 
of it did not react in the complement-fixation test with brain antiserum. Reaction 
occurred when .large quantities of the antigen were injected intravenously. The 
lack of reaction is due to the masking effect of serum lipoids on the injected 
antigen, as shown in vitro. The acetone-insoluble fraction of the serum lipoids 
seems to be the factor responsible for the masking. The antigenic effect of the 
brain lipoids reappeared following removal of the acetone-insoluble fraction. 

I. Davidsohn. 

Glucosides and Vaccination with Virulent Bacteria. K. Hruska, Ztschr. 
f. Immunitatsforsch. u. exper. Therap. 73:256, 1932. 

Virulent anthrax bacilli and spores suspended in tissue irritants, saponin and 
digitonin, can be injected subcutaneously into rabbits and large animals with 
resulting immunity. No such protection is obtained in guinea-pigs. The local 
necrosis produced by the irritants prevents the generalization of the infection. 
The virulence of the bacilli kept for a long time in the solutions of saponin and 
digitonin is not affected. Proper concentration and large doses of the irritants 
are essential, as in case of too smalt quantities the insufficient local reaction is 
unable to stop the spread of the infection. The glucosidc of the chestnut (Ross- 
kastanie) has a local necrotizing effect, but lacks the protecting property. 

I. Davidsohn. 

COMFLEMENT FIXATION WITH SOLUTIONS OF Red BloOD CeLLS. E. BrUNIUS, 
Ztschr. f. Immunitatsforsch. u. exper. Therap. 73:293, 1932. 

The solutions were employed for the demonstration of the Forssnian antigen 
in the red cells of the guinea-pig with equally good results as alcoholic extracts. 
Heating to 100 C. destroyed their complcment-fi.xing ability, which reappeared 
in alcoliolic extracts of the same heated solutions. Species and group-specific 
antigens were retained in such solutions of red cells of man and pig. The group- 
specific qualities could be better demonstrated with the help of the complement- 
fixation test, in which the dissolved red blood cells were used ns an antigen, 
tlian when the agglutination with native red blood cells was employed. How- 
ever, alcoholic extracts arc still better for demonstration of group specificity. 

I. David.cohn. 
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Inactivation of Agglutinins by Digestive Secretions. A. A. Schmidt 
and Klara Tuljtschinskaja, Ztschr. 1 Immunitatsforsch. ii. exper. Therap. 
73:312, 1932. 

Agglutinins for Bacillus typhosus were destroyed bj'^ active, and to a lesser 
extent by heated gastric juice. The hydrochloric acid is probably an important 
factor, as it effects the same result by itself. Active pancreatic secretion had a 
weaker effect, while active intestinal ferments did not harm agglutinins. 

I. Davidsohn. 


Tumors 

1 HE Metabolism of Tumor Cells. G. Schmidt, Frankfurt. Ztschr. f. Path. 
41:393, 1931. 

This article deals with the catabolic and anabolic i)roperties of tumor cells, 
especially with the process of glycolysis. The more important literature on the 
subject is reviewed, but original observations are not given. The author points 
out that it still remains a matter of further research to study quantitatively synthetic 
processes of tumor cells. 

O. Saphir. 


Carci.noma of the Prostate Gland and Cryptorchism in a Dog. C. 
Krause, Frankfurt. Ztschr. f. Path. 41:405, 1931. 

In an 8 year old dog in which the left testis had been removed six 3 Tars 
previously, the right testis and epididymis were found in the right iliac region. 
1 he surface of this testis appeared irregular, granular and hemorrhagic. A few 
dark red areas of softening were found in the center. The prostate gland was 
almost completely transformed into two vesicle-like structures. Parts of the walls 
vesic es were necrotic, crossed by firmer bridges of tissue recognized 
1 contained many undermined ulcers in addition to 

r . ^ '^dings. In the histologic sections of the testis, accumulations 

■t cells were arranged in the form of alveolus-like structures, some of which were 

If ^ with vesicular 

, { • op asm, others small, resembling Ijunphocytes ; a few polygonal, 

"land were only few mitotic figures. The prostate 

fdls an 1 composed of tubular structures, masses of epithelial 

Tlff lu '"V f addition to many inflammatory cells. 

naner conrli?dp«"ti*°/u^^^f histologic details will be given in another 

or sarcoma but shnnl 1*^1 m neither characteristic of carcinoma 

the prostate "land ' i ^ precancerous condition. The tumor of 

the prostate gland js classified as carcinoma. 

O. Sapiiir. 

^pcdl;S,y in tl.= „.,dy ot 

O. Saphir. 

41 : 595 ^ Corpuscles. M. Brogli, Frankfurt. 

author believes that tlfif 7^^the”first case*^^*^ repon of a 16 year old youth. The 
pacinian corpuscles were found reported of a neuroma in which typical 

O. Saphir. 
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Effect of Roentgen Rays on the Metabolism of Jensln Sarcoma. A. 

Low-Beer and AI. Reiss, Strahlcntherapie 42:157, 1931. 

The metabolism of slices of irradiated Jensen sarcoma M-as eNamined with the 
Warburg method. It was found that there was a shift from the oxidative to the 
fermentative type of metabolism. In normal tissues this shift occurs later and 
after higher doses of x-rays. This difference in response is attributed to differences 
in radiosensitivity. 

•' Wilhelm C. Hueper. 


Variations in the Lactic Acid Content of the Blood After Roentgen 
Treatment. J. Heeren and R. Hummel, Strahlentherapie 42:784, 1931. 

Roentgen irradiation of the tumor resulted in an increase in the lactic acid of 
blood removed from six to eight minutes after treatment (an increase of from 
22.9 to 102 per cent) in sixteen of nineteen cases. After irradiation of the thigh 
muscles of the same patients (six), a definite decrease in the lactic acid (of from 
7.8 to 44 per cent) ivas seen. Similar results were obtained in noncarcinomatous 
persons (decrease in lactic acid of from 10 to 15.6 per cent). The location of the 
tumor had no effect on the result obtained. Irradiation of the hj’pochondric and 
splenic region did not change these results. The increase in lactic acid of the 
blood in patients with cancer after irradiation of the tumor is therefore not an 
indirect effect. Wilhelm C. Hueper. 


The Pathogenesis of Carcinoids. F. Feyrter, Verhandl. d. deutsch. path. 

Gesellsch. 26:286, 1931. 

The carcinoids of the human intestinal tract are not congenital malformations, 
but true new growths. Fifty-one of seventy-five carcinoids studied by tlie author 
were located in the jejunum and ileum. In this portion of the intestines, the 
carcinoid cells are related to the so-called j-ellow cells of Schmidt, while those 
in the duodenum and stomach must have another origin, since they are not argen- 
taffin and not chromaffin. They resemble more the cells in Langcrhans’ islands and 
the peculiar clear cells that are normally found in the surroundings of the excretorv 


duct of the pancreas. 


C. Alexander Hellwig. 


The Pathogenesis of Adiposity in Carcinoma. E. Mathias, Verhandl. d. 
deutsch. pathol. Gesellsch. 26:289, 1931. 

Some patients with carcinoma show, in spite of long duration of the disease, 
a high grade of adiposity. Wohlwill found that such patients may have metastases 
of the cancer in the pituitarj' gland or its surroundings. Considering only patients 
in whom the subcutaneous tissue of the anterior abdominal M-all had a thickness 
of from 6 to 8 cm., Mathias found metastatic carcinoma in the hypophy.sis in a 
few. In the majority of his cases, however, this explanation did not hold. The 
author believes that the continuous loss of blood in carcinomas of the stomach, 
rectum and cervix or in multiple metastascs in the bone marrow is responsible for 
severe anemia, and that the resulting anoxemia is the causative factor of adiposity 


in these cases. 


C. Alexander Hellwig. 


Influence of Local Circulatory Disturbance .\nd .-Vnemix on the 
Growth of Transplanted Tumors. B. Morpurgo, Verhandl. d. deutsch. 
path. Gesellsch. 26:292, 1931. 

An osteoid sarcoma was implanted into one kidney of each of a number of 
white rats. In one group of these animals, active hyperemia of the kidney con- 
taining the engrafted tumor was produced by removing the other kidney. In the 
second group, the blood vessels of the kidney containing the tumor were ligated, to 
produce permanent anemia. In both experimental series the graft sur\i\cd. but 
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in the hvperemic kidney the transplanted tumor reached a much larger size than 
in controls, and in the anemic kidney the rate of growth was much slower. To 
study the influence of general anemia, osteoid sarcoma was irnplanted under the 
skin of white rats and severe anemia produced by frequent bleeding of the animals. 
In the anemic rats the rate of growth of the transplanted tumor was not less 
active than in normal animals, and also the duration of life was not shortened 
by the general anemia. q Alexander Hellwig. 

Lipoid Content of Malignant Tumors. R. Bierich, A. Detzel and A. 

Lang, Ztschr. f. phj'siol. Chem. 200:157, 1931. 

Malignant tumors have relatively high phospholipoid and cholesterol ester. In 
malignant tumors, the quotient phospholipoid : cholesterol ester is small, while in 
normal tissues it is high. Normal tissues contain relatively small amounts of both 
substances. There was no increase or decrease in the lipoid of the tissues sur- 
rounding the tumor. Benign tumors have lower cholesterol ester and phospholipoid 
than malignant ones. The quotient is, however, the same as in malignant tumors. 

Wilhelm C. Hueper. 


Medicolegal Pathology 

Changes of the Hvpophysis and the Chiasm in Severe Trauma. C. F. 

Porta, Beitr. z. gerichtl. Med. 11:83, 1931. 

This study is based on observations of thirty-five cases. In thirty-two, the 
skull was fractured, nine of these revealing complete destruction of the base of 
the skull. In three instances, there were only contusions of the brain. The author 
concludes that rupture of the h 3 'pophysis occurs only in cases in which there is 
complete destruction of the skull. Such a condition is incompatible with life. 
Gross and microscopic changes of the hypophysis due to trauma are, in general, 
rare. Hemorrhages and contusions, which sometimes occur, are located in the 
center of the anterior lobe. Changes in the chiasm resulting from trauma are 
only occasionally encountered. A relation between trauma and clinical symptoms 
referable to lesions of the hypoph.vsis should be regarded only with the greatest 
reserve. Such a relation might exist in cases of verj' severe trauma. 

O. Saphir. 

Structural Changes in Chronic Poisoning with Arsine. K. Beothy, 

Beitr. z. gerichtl. Med. 11:97, 1931. 

Two dogs were fed with from 6.305 to 6.398 mg. of arsine per kilogram of 
bodj’ weight over a period of three months. Most commonly, recent and old 
hemorrhages were found in the thj’mus. stomach, small and large intestines, spleen, 
kidnej’s, lungs, Ij'mph nodes and mucosa of the urinarj' bladder. None were found 
in the subendocardial spaces. Peyer’s patches and solitary follicles, which con- 
tained only mature Ij'inphocj'tes. were edematous and enlarged. Macrophages were 
found in the spleen. The intestinal tract revealed the most severe inflammatory 
changes. 

O. Saphir. 

L.VKtNGE.M. M OU.N’D? IN THE New-BoRN InFANT DuE TO ATTEMPTS AT 

Revival. A. Feller, Beitr. z. gerichtl. Med. 11:150, 1931. 

In two instances, cndolarj-ngeal wounds in asphvxiated new-born infants were 
produced by the introduction of tracheal catheters for the purposes of revival. 
In each instance the trauma was in the anterior wall of the larynx corresponding 
to the hgamentum conicum. The autop.sy also disclosed subcutaneous emphysema, 
which extended into the media.Mimim. One of the infants revealed, in addition, 
hiiatcnu pneumothorax. 

O. Saphir. 
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Two Ruptures of the Left Ventricle from Internal Causes. L. 
Breitenecker, Beitr. z. gerichtl. Med. 11:181, 1931. 

In one instance, two areas of mj'omalacia were found in the anterior wall of 
the left ventricle, both of which had ruptured, with resulting hemopericardium. 
There was marked arteriosclerosis involving the main branches of the left coronary 
artery. In the second instance, two points of rupture were demonstrated in one 
large area of the myocardium situated in the posterior wall of the left ventricle, 
likewise with hemopericardium. The descending branch of the right coronary 
artery was occluded by calcified plaques. q 

Spontaneous Diffuse Subarachnoidal Hesiokrhage. O. Hess, Deutsche 
med. Wchnschr. 58:45, 1932. 

It is claimed that diffuse subarachnoidal hemorrhage may occur spontaneouslj’' 
in healthy persons, especiallj’^ young persons, with a normal vascular system. Such 
hemorrhage may be due to vasoneurotic disturbances of the leptomeningeal vessels, 
but in ever}" case most careful search should be made for structural vascular 
changes and particularly for basal aneurysm. 


Findings of Diagnostic Value on Burnt and Charred Human Bodies. 
Hermann Merkel, Deutsche Ztschr. f. d. ges. gerichtl. Med. 18:232, 1931. 


Destruction of a human body by fire offers great difficulties in correct inter- 
pretation. Roentgenologic examinations of the collected parts of the debris may 
disclose presence of bone fragments. For the differentiation between human and 
animal bones, the biologic tests, either on the still attached tiny particles of flesh 
or with ground bone, may be successfully employed. The teeth may be of valuable 
assistance in identification. While amalgam and gold dental work may be destroyed 
by fire, porcelain material resists the highest temperatures, as much as from 
700 to 900 C., and has been found even in the ashes of cremated bodies. The 
most important question to decide is: Was the person burnt while alive or dead? 
Evidence of carbon monoxide in the internal organs, as in the blood of the cardiac 
cavities and in the aorta, liver, abdominal veins, etc., is conclusive evidence of 
existence of life during the fire, while presence of carbon monoxide in the blood 
vessels or tissues beneath the surface of the body alone may occur after death 
if the body was exposed to this gas in an enclosed environment. Absence of 
carbon monoxide in the organs does not exclude the possibility that the person 
was alive at the time of the exposure to fire, since psychic shock may lead to 
a sudden collapse, or aspiration of vomitus in the initial stages of carbon monoxide 
poisoning may cause death from asph}’xiation. Presence of soot or smudging in 
the bronchial tree may serve as an additional diagnostic sign. An epidural hemor- 
rhage or hematoma may develop in dead bodies under the influence of intense 
fire, and, if the head was fractured or crushed b}' falling debris after death, one 
may be deceived into assuming a vital injury. Stab wounds usuallj" appear con- 
siderably smaller, owing to shrinkage of the drying skin. Destructions of the 
extremities are not uncommonlj- observed and then charred stumps of long bones 
may project freely. Extensive fracturing of bones that possess a well developed 
marrow space occurs on account of an explosive action. Fracture of the thyroid 
cartilage may be an artefact of the fire and should be carefully evaluated as a 
sign of strangulation. Microscopic evidence of embolism of liver cells or brain 
tissue is undoubtedly a positive proof of intravital injuries. Presence of minute 
fat globules in the territorj- of the pulmonarj" artery was found by several obsen-ers 
and is interpreted as evidence of vital injuries prior to the destruction of the 


body by fire. 


E. L. Miloslavicii. 
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Identification of Burnt Bodies by Means of the Teeth. K. Boehmer, 
Deutsche Ztschr. f. d. ges. gerichtl. Med. 18:250, 1931. 


Identification of a human bodi’ destroj'^ed by fire is a most difficult task. How- 
ever, it is often achieved by an accurate examination of the teeth with the char- 
acteristic findings thereon, since they resist extreme temperatures and processes 
of decomposition. A pertinent case is presented in minute detail, and the mode of 
procedure is illustrated. A caoutchouc (India rubber) plate containing an upper 
incisor was not destroyed by the fire, contrary to the opinion of Gebhardt, who 
assumed that this material succumbs readily. Prolonged exposure to high degrees 
of temperature maj’’ cause calcination of the teeth, particularly of the exposed 
incisors, but the)’’ do not fall apart; their structure remains still evident. Pieces 
of enamel may occasionalh' crack and break off, the edges of the broken-off area 
appearing angular and sharp in contrast to a carious area, which is more or less 
round and smooth-edged. All the teeth in every decade of life present the same 
behavior toward fire; the front teeth, however, being exposed and anatomically 
unprotected, are most readily attacked. Teeth on which dental work has been 
done are more resistant than others. Experiments on teeth by exposing them to 
fire disclosed some interesting data. Fillings of silicate cement and crown cement 
became more hard, and consequently these teeth appeared less cracked than the 
unrepaired ones. Silver amalgam withstood only lower temperatures, while gold- 
platinum amalgam resisted higher degrees of and longer exposures to fire. Copper 


amalgam showed the strongest resistance. 


E. L. Miloslavich. 


Death by Exposure to Cold. KL\rl Meixner, Deutsche Ztschr. f. d. ges. 
gerichtl. .Med. 18:270, 1931. 

Clinical observations made on a 68 year old man who was found in the 
Tyrolian Alps, frozen but still alive, are interestingly presented. Respiration 
was noticeable, but the body was pulseless and apparently without heart beat. 
The lower part of the legs and both feet ivere hard and completely frozen. After 
energetic attempts at revival, the man, as in a daze, mumbled a few words and 
died fifteen hours later. Autopsy showed a slight lysis of the blood, but other- 
wise the crytiirocytes were intact. Microscopic examination of the frozen legs 
disclosed the most marked changes in the epidermis and subcutaneous blood 
vessels. The external layers of the epidermis down to the stratum lucidum 
appeared as if exfoliated. The germinative laj^er presented greatlj^ changed nuclei, 
whicii were either shrunken and then surrounded by a light, ringlike space, or 
swollen and in stage of lysis. The blood vessels were contracted or collapsed, 
and their endothelial elements were present sparsely and ivithout nuclei. Fibrin 
was not evident. The striated muscles presented a pronounced crumbling of their 
protoplasm in places, while in the adjoining portions the striation was present. 
I he cells of the intramuscular fat tissue contained needle-like, yellowish-brown 
cr\ stals. ^ 1 hey apparently developed on account of action of dissolved coloring 
matter ot the blood and muscle tissue on the fat substance. The success of 
resuscitation depends on the length of time of exposure to cold, since the greatly 
owered circulation of the blood produces irreparable damages in the vital centers. 

eixner citc.s the case of a 25 year old nurse who, in a suicidal attempt, ingested 
morp line anc icronai and was found, cold and apparently dead, in a park. A 

dead. Iiut the next morning, after she had lain for 
TV coffin at the morgue, it was discovered that she was alive, 

an succe.s.s ul, and her life avas saved. These and similar cases are 

cold against attesting a body dead, in instances of exposure to 

with onK- an ‘^‘’’’^‘^'odious and thorough examination, as one mav be confronted 
witii onl\ an apparent death. 

E. L. kflLOSLAVICH. 
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Tearing of the jMucous AIembrane of the Stomach in Death by Drown- 
ing. Erich Fritz, Deutsche Ztschr. f. d. ges. gerichtl. Med. 18:285, 1931. 


In four cases of death due to drowning, linear lacerations of the gastric 
mucous surface along the lesser curvature and cardia were found, but there was 
no evidence of external violence. In one instance, the tears were located mainly 
around the cardiac opening, and in two the proximal third of the lesser curvature 
was involved. In the fourth case, which showed a tearing also of the serosal 
covering, the distal third was affected. In all the cases, punctate hemorrhages were 
present, not only within the torn tissues, but also in the immediate vicinit}" of these 
tissues, indicating that the tearing happened during life. A traumatic rupture 
of the stomach may be the result of direct external violence, and then it occurs 
chiefly close to the pylorus or on the anterior wall of the stomach. In none of 
the thirteen cases described by Rehn was the lesser curvature found involved. 
The mechanism of the tearing during drowning is explained bj’' the increase of 
intragastric pressure. Vomiting, which is frequently observed in drowning, pro- 
duces a contraction of the pyloric portion of the stomach, while the cardiac area 
undergoes a partial distention, thus leading to a tearing of the mucous surface 


around the cardiac mouth. 


E. L. Miloslavich. 


An Unusual, Not Previously Reported Cadaveric Change. Phillip 
Schneider, Deutsche Ztschr. f. d. ges. gerichtl. Med. 18:325, 1931. 

Changes of the eyeballs occur soon after death and consist of an opaque appear- 
ance and drying up of the external surface, and loss of tension, causing collapse 
of the bulbi. If the vitreous body liquefies, the eye may appear as a flabby sac. 
In a woman, aged 48, who died of carcinoma of the uterus with peritoneal 
metastases, both eyeballs showed, a few hours after death, complete liquefaction 
and had disappeared altogether. The orbital cavities were filled with a dark- 
colored, bloody fluid containing gas bubbles, and this fluid material was running 
down the cheeks. Culturally, Bacillus mesentericus. Bacterium coli and hemolj’^tic 
streptococci were obtained from the orbital contents. This peculiar cadaveric 
phenomenon is explained as the effect of terminal bacteremia causing putrefactive 
destruction of both eyes. L. Miloslavich. 


OcCUP.\TIONAL PnEUMONOCONIOSIS IN AN ExhUMED BodY. E. ZiEMKE, 
Deutsche Ztschr. f. d. ges. gerichtl. Med. 18:330, 1931. 


Autopsj^ on an unembalmed body ten weeks after interment clearly demonstrated 
pneumonoconiotic changes. The roentgenographic studies of the lungs during life, 
made b}' experienced specialists, were not conclusive as to presence or absence of 
coniotic lesions, hence the value of postmortem examination in such instances is 
emphasized. The microscopic changes are presented in detail, and the question 
of a macronodular type of silicosis in its relation to pulmonary tuberculosis is 


mentioned. 


E. L. Miloslavich. 
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Echinococcus Cyst Forming the Content of Ventral Hernia. Lawrence 
H. Cotter. 

A laborer. 30 years old, born near Naples, had always worked in a vineyard 
until coming to this country about ten years ago. About eight years ago he 
noticed a ventral hernia, which soon reached its maximum size. This hernia 
caused him little trouble and was easily reducible. He kept it in place b}^ wear- 
ing high-waisted trousers and at times also wore a bandage around the abdomen. 
On the dai’ of his admission to the hospital, the mass became very painful, and 
he was unable to reduce it as he had previously. 

Phjsical examination showed a man suffering from acute pain. There was 
a tumor mass in the midline of the abdomen, above the umbilicus, which was 
tender on pressure and not reducible. It was about 10 cm. in diameter. 

.A.t operation, a cystic mass about 10 cm. in diameter was found to be the 
content of the hernia. The cyst was attached to the left lobe of the liver. It 
i\as filled with clear fluid, and contained five daughter cvsts, each about 2 cm. in 
diameter. The daughter cysts were free in the fluid of the parent cvst. The 
fluid contained numerous booklets and scolices. 


Pathologi of Hemolytic Jaundice. William P. Thompson (by invitation). 

A . studi of the clinical and pathologic findings in thirty cases of hemolytic 
reported. Of these thirty cases, twenty-six presented the usual clin- 
ical hndings associated with the congenital type of this disease, although in 
Tackin- ^ twenty-six cases evidence of the congenital or familial naturd was 

twenty-six cases presented a uniform and characteristic 
ivirni^. weighed from 1,000 to 1,500 Gm., and presented a homogeneous 

instanrpc^^ ^f'^tion. The microscopic appearance was uniform in all 

sttincpc pig nan bodies were small and widely separated. The venous 

of the .JnuL " frequently empty. The endothelium 

hirneii Ti prominent, the outline of the cells often bulging into the 

tratinti <^^osely packed red cells, and this diffuse infil- 

in* connertive T' s 'ins microscopic feature. There was neither increase 
incrustatiniw ■'isible increase in iron pigment. The so-called iron 

There was nn vilo-il ^ encountered, lying usually within the trabeculae, 

occasional Phagocytosis of the red cells, and except for an 

and dilating'the piil^*^’ nothing but red cells distending, distorting 

-plenUL“dier‘nr^ that in a review of a large number of 

this npnearaiicc oik- avac f ° ’"’P'^^tance that, of two spleens presenting 
and the other from niip W‘tt’ the diagnosis of pernicious anemia, 

ical investiKation revealel'll' ‘^’Sgnosis of Banti’s disease. Subsequent clin- 
cai unest, gallon reiealed the fact that both patients had hemolytic jaundice of 
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the congenital type. In both instances, the diagnosis was made first by finding 
the characteristic features of the disease in the microscopic section of the spleen. 
In both instances, tliis diagnosis was confirmed by subseQuent clinical investiga- 
tion. 

DISCUSSION 

^Iaurice N, Richter; Was any distinction made between the congenital 
and the acquired type of the disease? 

William P. Thompson: We have included under the so-called congenital 
type all the typical cases of hemolytic jaundice. Some of them apparently went 
back to childhood; some were associated with a familial incidence of the disease, 
and others were not. As far as we could see, the disease was typical in all the 
cases, whether congenital or acquired. 

Maurice N. Richter: Did you have any very young patients? 

William P. Thompson: The 3 ^oungest was 9 years old. 


Unusual Metastases of Malignant Tumors. Report of Six Cases. Angelo 
1\I. Sala and (by invitation) Elma Barany. 

Two cases of carcinoma of the cervix are presented, with metastases in the 
lungs. One was in a 60 3 "ear old woman with a highly malignant anaplastic 
carcinoma; the other, in a 28 year old woman with a transitional cell carcinoma. 
Both patients were colored. The metastases in the lungs were found at autopsy. 

The third case was that of a white man, 55 years old, with an epithelioma of 
the phar 3 mx. Routine examination of sections of the left kidney post mortem 
disclosed an unsuspected metastasis from the pharyngeal growth. 

The fourth case, also an epithelioma of the pharynx, was in a man 64 y'ears 
old. Postmortem examination disclosed metastases to the liver and lungs. 

The fifth was a case of recurrent epithelioma of the penis in a white man 36 
years old. At autopsy there was found diffuse thickening of the intestinal serosa 
and of the splenic capsule. Grossly there was no suggestion of ma]ignanC 3 ’’, but 
microscopically the picture was that of metastatic deposition (fig. 1). 

The sixth case was an epithelioma of the tongue, with bilateral metastases 
to the cervical nodes, in a colored man 49 3 'ears old. At autopsy, extensive 
involvement of heart muscle was found. Two of the metastatic tumors were 
3 cm. and 2 cm. in diameter, respectively'. Smaller deposits were scattered 
throughout the mvocardium, apparently following a coronary distribution 

(fig. 2). 

These six cases, showing some of the decidedly less usual metastases, illustrate 
the necessity of painstaking search for evidences of metastasis in all cases of 
malignant growth. The first two cases offer an interesting contrast. In a 60 
year old woman one does not usually see a rapidly growing anaplastic carci- 
noma of the cervix with distant metastases. In the second case, the cervical 
cancer was of the type usually encountered, from which one does not ordinarily 
expect distant metastases, except very late after onset. That both patients were 
colored may be of some significance. In the third case, renal metastasis from 
an epithelioma of the phary'iix was neither expected nor suspected, and the dis- 
covery of it on our part must be regarded as a fortunate accident. Metastasis to 
the pulmonary parenchyma from an epithelioma of the pharynx, as presented in 
the fourth case, is certainly not common. The fifth case is remarkable because 
of the unusual dissemination of the metastases, manifesting themselves as a 
diffuse, not nodular, thickening of the intestinal serosa and splenic capsule. Only 
the microscope disclosed the true state of affairs in this case. Finally, metastasis 
to the heart from an epithelioma of the tongue is an extremely rare occurrence, 
and the case here reported is a brilliant example of the capricious behavior of 
malignant tumors with which we are at times confronted. 
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Factors Influencing Types of Bone Resorption. Henry L. Jaffe and Aaron 

Bodansky. 

Four litters of dogs, 3, 6. 8 and 18 months old, respectively, were given 
gradually increasing doses of ammonium chloride. Some of the litter mates in 
each age group received a diet in which calcium was high ; others, a diet in 
which calcium was low. Some of those on each diet were given ammonium 
chloride, and some were retained as high and low calcium controls without 
ammonium chloride. The diet consisted of fresh lean horse meat supplemented 
in the case of the dogs receiving the diets in which calcium was to be high, with 
bone meal and calcium lactate (2.5 Gni. of each per kilogram of body weight), 
and in all cases with cod liver oil and tomato juice. Thus the calcium supple- 
ment amounted to from 0.5 to 2.5 Gm., depending on the size of the dog and 
on its food consumption. Once a week all dogs were fed cooked liver and kid- 
ney. The ammonium chloride, in 1 per cent solution, was given by stomach tube 
once a day at the beginning of the experiment ; later, in order to avoid giving 
excessive volume at one time, the ammonium chloride was given twice a day. 
At the end of the experiment as much as 1 Gm. per kilogram was being given 
daily. 

The animals were subjected to the experiment for eleven weeks. In the 
control dogs receiving the calcium supplement, the bones were normal in every 
respect. The low calcium controls showed thinning of the bones. The effects 
of the ammonium chloride treatment were observed in all the age groups, but 
were most striking in the younger animals. In a dog subjected to the experiment 
from the age of 3 months, a low calcium diet plus ammonium chloride led to 
fractures and deformities. Less striking changes were observed in a litter mate 
given ammonium chloride plus a high calcium diet. 

In all age groups the gradation of changes was found to be strikingly 
dependent on the calcium intake. Those dogs receiving a diet in which calcium 
was high and ammonium chloride showed less osteoporosis than those receiving 
a diet in which calcium was low plus ammonium chloride or those receiving 
this diet without ammonium chloride. In the younger age groups a diet low in 
calcium to which ammonium chloride was added brought out more striking 
changes than a low calcium diet alone. 


.V Case of Acute Myeloid Leukemi.v with Unusual Features. Edith E. 

Si’RouL (by invitation). 

A 39 year old Englishwoman was admitted to the Presbyterian Hospital in a 
febrile condition, with a severe streptococcic lesion of the throat of one week’s 
duration. The white count, at that time, totalled 2,500 cells per cubic centimeter, 
with the following differential count: polymorphonuclear leukoc 3 des, 7 per cent; 
IjTuphocj'tes, 44 per cent, and unclassified cells, 47 per cent. The latter cells 
closeU’ resembled the monocj'te in nuclear configuration and inner pattern, but 
bore the cytoplasm of the mj'cloblast. Supravital staining revealed none of the 
rosettes of the monoc\-te. Peroxidase stains were positive. 

The known cotirse of the disease occupied twentj'-seven days. There was a 
terminal rise in the white count to 89,000, with a differential count of mj'elo- 
) asts of 4/ per cent, and of myelocytes, 44 per cent ; no eosinophils were noted. 

le siueen became enlarged and painful. Death followed rapid collapse, with 
an abrupt fall in the red cell count. 

1 o.stmortem e.xamination established the immediate cause of death as hemor- 
r lage into the peritoneal cavity following rupture of a large subcapsular hema- 
toma 01 the spleen. There was bilateral lobular pneumonia with small abscess 
tormation. Grayish foci of infiltration were visible grosslv in the liver and 
kidneys. I he lymph nodes were but slightly enlarged and 'soft. The thyroid 
gland was large The bone marrow everywhere appeared dark red and moist. 

-Microscopically the distribution of the visceral infiltration was not remarkable 
except lor a predilection for the perivascular zones and an unusual intensity in 
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the portal areas of the liver, the uterus, suprarenal glands and thyroid gland. 
Eosinophilic myelocytes often formed more than 50 per cent of the infiltration, 
and were everywhere conspicuous, in the bone marrow, as well as in the viscera. 

The case was regarded as unusual because of ; 

1. The appearance of atypical cells (monocytoid promyelocytes?) in the blood 
at the onset of the disease. 

2. The presence of hematomas in the spleen with terminal rupture. 

3. The discrepancy in character between the cells of the circulating blood 
and those jnfiltrating the tissues. 

4. The preponderance of eosinophilic myelocj'tes in the tissues in what would 
otherwise appear to have been a case of acute myeloid leukemia. 

DISCUSSION' 

Nathan Rosenthal : This case of aleukemic leukemia or leukopenic leukemia 
is most unique. At first one would be inclined to classify it incorrectly as 
agranulocytic angina, and I was glad to hear that this was not done. Similiar 
cases have been classified as agranulocytic angina on account of the lack of a 
postmortem examination. Furthermore, the persistent presence of premature mye- 
loid cells rules out such a condition. The question of whether they were mono- 
cytes or myeloblasts is not very important, although it is beginning to be recog- 
nized that there is a leukemia of the monocytic type. The predominating cells 
in monocytic leukemia show a negative oxidase reaction, indicating a premature 
type of monocyte. I do not know whether an oxidase stain was done on the 
monocytic cell found at first in the present case. 

William P. Thompson: These abnormal cells were oxidase-positive. There 
is one other interesting thing in connection with this case. The same day this 
patient came in, a young man was admitted with an identical clinical picture, a 
sore throat due to infection with a hemolytic streptococcus and the same blood 
picture. He got the better of In's sore throat, and one week later the blood pic- 
ture was normal, while tliat of our patient progressed to the terminal pathologic 
picture of leukemia. On admission these patients were identical clinically, pre- 
senting similar white counts and differential counts, including the presence of 
these cells that we do not know how to classify. 

Maurice N. Richter: I have had the opportunity of studying blood smears 
and sections in a number of cases diagnosed as monocytic leukemia, and I have 
been impressed by two things : one is that it is almost always possible to find 
transitional forms between the myeloblasts and the monocytes, and the other 
is that it is exceedingly difficult in sections to be sure that the monocytes are 
coming from reticulo-endothelial cells, as is generally reported. For these rea- 
sons I am a little skeptical as to the extent to which monocytic leukemia can be 
regarded as an entitj'. In regard to this particular case, I do not think now that 
the question of monocytic leukemia enters. This was only an abnormal feature 
of the blood. From the histologic standpoint it is purely a mj'eloid leukemia. 

Angelo M, Sala : We heard Dr. Sproul say that there was a streptococcus 
blood culture. Was any significance attached to that? 

Wii.UAM P. Thojipson: No, just one flask showed a positive culture; the 
others did not. The throat cultures several times gave an almost pure growth 
of the hemolytic streptococcus. 

Nathan Rosenthal: With regard to monocytic leukemia, there have been 
more cases reported lately. I recently observed a case in which the blood cells 
were studied by the supravital stain, following the technic of Sabin. The typical 
rosette was present in most of the cells. 

IvIaurice Richter; What was the origin of the monocytes? 

Nathan Rosenthal: The cells are derived from the reticulo-endothelial 
system. 
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Pathologie und Klinik in Einzeldarstellungen. Herausgegeben von L. 
Aschoff, H. Elias, H. Eppinger, C. Sternberg und K. F. Wenckebach. Band 
V : ]\Iass und Zahl in der Pathologie. Von Professor Dr. Robert Roessle, 
Direktor des Pathologischen Instituts der Universitat Berlin, und Dr. Frederic 
Roulet, Oberarzt am Pathologischen Jnstitut der Universitat Berlin. Paper. 
Price, 16 marks. Pp. 144, with 27 illustrations. Berlin: Julius Springer, 1932. 


■ This book consists of a series of monographs, of which the following have been 
published: “Der appendicitische Anfall” by Aschoff; “Gewebsproliferation und 
Saurebasengleichgewicht” by R. Balint and S. Weiss of Budapest; “Die Lebens- 
vorgiinge im normalen Knorpel und seine Wucherung bei Akromegalie” bj"^ J. 
Erdheim ; “Thrombose” by A. Dietrich of Tubingen, and now “Alass und Zahl” 
by Roessle and Roulet. Roessle said that he was pleased to undertake the task 
proposed to him, of contributing to the series, because it naturally brought 
about an assay of the measurements he had made at postmortem examinations 
during many clears, and he included with his own those made b}’^ William Atiiller, 
his predecessor at Jena. The opportunity was presented of determining the value 
of such estimates, of passing on to others information useful to them in their own 
•work and of filling a real gap in anthropometry of human viscera. 

The suggestion for a monograph on “body weight, organ weight and the caliber 
of vessels undoubtedl}' had its birth in the numerous investigations completed 
by Roessle and his assistants during the past decade or two : studies of the growth 
and age of large arteries and their relation to disease of the blood vessels ; the 
pathology of body growth ; the pathology of growth in children ; growth of the 
internal organs in children; characteristics of mortality in Basel, a contribution to 
geographic pathology, and his “Technic der Obduction mit Einschluss der Mass- 
method in the Abderhalden Handbuch.” Pathologists are not in accord as to 
t le importance of accurate measurements as a routine in postmortem examinations, 
a t lough their desirability in medicolegal inquiries or when the bodies are immature 
IS generally admitted. Roessle believes that they are an aid to scientific diagnosis 
an P a\ a disciplinar}’ role, and that they are useful to check the accuracy of 
anatomic diagnoses and to detect inconsistencies in protocols. In discussing 
methods, he reviews many sources of error, such as the escape of blood from the. 
i\er an ungs and the mistake of including hilar tissues, subepicardial fat and 
heart with organ weights. Terminal edema of the lungs and 
gravity have so interfered, that it is doubtful whether the 

.inmo Ir. ■ known. Some of these details and others bearing on the 

-ame topic are mentioned in his account of postmortem technic. 

'i Statistics in tables like those in that indispensable 

ex ni on t Vierordt’s “Daten und Tabellen” ; indeed! as an 

and' PonlM standards of the older work, those assembled by Roessle 

be recaSS t'rf' "" order. In Vierordt’s work, it will 

Zahl ” bnu-ovpr /"i ^^'®^‘’ssion of the values displayed in tables. In “Mass und 

included and r'onfncf ^PP^ndage to te.xt, and personal observations are 

reported for' the n' t " made by other investigators and 

roSr Thc ent re rTnf "Daten und Tabellen” in 

there are no taiilec* postnatal, of human life is covered. Although 

a lew are whollv ro ' ^ '''eights of organs in various types of disease, 

n'nTpa;ed with ^od?TeS b’’?. ---’-tion.” The weight M the heart is 

biceps; muscle. In anotbe^ weight of some viscera and of a 

correlated- in a third thn ’ "'^'g^’ts of the liver, spleen, pancreas and body are 

latcu. m a third, those ol the testes and suprarenal glands. 
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Ph3"sical anthropologj’- has been overwhemininglj^ occupied with the exterior of" 
the body and with the skeleton so far as it contributes to shape. Knowledge of the 
viscera of the separate human races is in its infancy. The information Roessle 
has contributed was from his work at Jena in middle Germanj% with the agrarian 
people or workmen of the better class, and from that at Basel, with its proletarian 
and cosmopolitan inhabitants; other estimates were a fruit of the World War. 
Investigations by Americans are included in the several concluding pages of 
bibliography: Scammon, Mall, Wilder, Moon, A. W. Meyer, Benedict and Talbot. 
Measurements b\^ some of them are included in the tables. The usual list of 
contents follows the preface, but unfortunatelj’' there is no index. The last table 
contains weights in bodies selected because the form of death promised normal 
weights : eightj'-seven bodies of males and twent3'-eight of females, with practically 
all ages represented. Evidently a prolonged overhauling of records was required 
to make the selection, because the period during which the bodies were examined 
covered thirteen 3'ears. One of the interesting conclusions is that in no single body 
is there what might be termed an ideal average for all the computations, weights of 
important organs, body weight and length, trunk circumferences and the like. The 
authors hope that perhaps the data offered may stimulate others to furnish measure- 
ments so that ultimately indexes and ratios shall be available pointing definitely to 
t3'^pes of constitution or of disposition to particular forms of disease. They look 
forward to a time when records shall be so abundant that “gland formulas” may be 
eniplo3'ed to explain wh3'' in some bodies of persons killed outright wide variations 
from average weights, volume and the like are present, notwithstanding that there 
is no evidence of disease, and they suggest that what they have presented is a step 
in that direction. 
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Recent Advances in Pathology. By Geoffrey HadfielcI, M.D., F.R.C.P. 
(Lond.), Professor of Pathology in the University of London, Pathologist to the 
Royal Free Hospital, and Lawrence P. Garrod, M.A., M.B., B.Ch. (Camb.), 
Jkl.R.C.P. (Lond.), Bacteriologist and Lecturer in Bacteriology, Late Demonstrator 
of Pathology, St. Bartholomew’s Hospital. Price, §3.50. Pp. 392, with 67 illus- 
trations. Philadelphia; P. Blakiston’s Son & Co., 1932. 

Reports of the Committee upon the Physiology of Hearing: I. 
Studies in the Localization of Sound. A. The Localization of Sounds 
IN the Median Plane. By J. H. Shaxby and F. H. Gage. B. Some Factors 
IN Auditory Localization. By H. E. O. James and Marion E. Massev. 
Medical Research Council, Special Report Series No. 166. Price, 1 shilling, net. 
Pp. 51. London: His Majesty’s Stationery Office, 1932. 

Alcohol and Inheritance: An Experimental Study. By F. M. 
Durham and H. M. Woods, Medical Research Council, Special Report Series 
No. 168. Price, 1 shilling, 3 pence, net. London: His Majesty’s Stationer}'' .Office, 
1932. 

Im.munitat, .•\llergie und Infektionskrankheiten : Prakpische Ergeb- 
NISSE DER WiSSENSCHAFTLICHEN FoRSCHUNG UND KLINHSCU CN ErFAHRUNG. 
Herausgegeben von Rudolf Degkwitz, Erich Leschke, Hans S .vsberger, Georg 
Schroder und W. Storm van Leeuwen. Schriftleitung ; E. Michelsson. Band III, 
Heft 4-6. Sonderheft. Grundfragen der Immunbiologie und Allergielehre. Price, 
paper, 7.50 marks. Pp. 133-253. Munich; Verlag der Arztlichen Rundschau 
Otto Gmelin. 1932. 
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THE HYALINE MEMBRANE IN THE LUNGS 

I. A DESCRIPTIVE STUDY 

SIDNEY FARBER, M.D. 

AXD 

JAMES L. WILSON, M.D. 

BOSTOK 

A peculiar eosin-staining membrane — the so-called hyaline mem- 
brane — lining the walls of bronchioles and alveoli was noted in the lungs 
of patients who died of influenza in the epidemic of 1918. This for- 
mation was so frequently seen that it was considered pathognomonic 
of the disease. Recently, we have seen the same pathologic picture 
under such a A'ariety of circumstances that it seems advisable to recon- 
sider the subject. 

GENERAL CONSIDERATIONS 

The acute, or “fulminating,” type of influenzal pneumonia was one 
of the most interesting manifestations of the disease as seen in the last 
epidemic, and it attracted the attention of a number of American 
workers. Winternitz ^ noted an average duration of nine days for this 
form of pneumonia. According to other observers, it varied in duration 
from three to twenty days. The lungs, as seen at postmortem e.xami- 
nation. werq^ airless and distended with a bloody, serous fluid. The 
pleural sur^\! ' is were mottled with brilliant colors. Occasional lai'ge 
areas of hemorrhage suggested infarcts. Emphysema was often a strik- 
jng feature, extending into the mediastinal tissues. It was particularly 
in this type of pneumonia that the hyaline membrane was noted. 

As the observations were summarized by Opie ' in a recent review, 
this hyaline material may form a continuous layer \resting on the walls 
of the alveolar ducts and extending across the orifices of the tributary 
alveoli, and may be found similarly placed within alveolar sacs (fig. 1). 

It is interesting to note that although the hyaline membrane was 
described by a number of .American workers after the last epidemic, 
no description of it can be found in the German literature dealing with 
the epidemic. In an excellent recent review of the German literature by 
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of Influenza, New Haven. Conn., Yale University Press, 1920. 
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Luksch,-'’ description of such a histologic picture is conspicuously lacking. 
Pseudomembranes composed of purulent exudate applied to the mucosal 
surface of the larynx, trachea and bronchi in cases of influenza were 
described by Meyer .•* Stettner and others, but the descriptions do not 
apply to the hyaline membranes seen in this country. 

In the American literature dealing with the hyaline membrane there 
is a marked lack of agreement in regard to the significance of the 
picture, the composition of the membrane and the mechanism of its 



Fig. 1. — Photomicrograph of lung from an adult who died of acute influenzal 
bronchopneumonia. Note the eosin-staining hyaline membranes. Hematoxylin and 
eosin; reduced from a magnification of X 112. 


formation. It has been variously described as a fibrin or a fibrinoid 
deposit, the “lesion of characterization’’ of influenza, and the “virus 
lesion distinct from the changes due to secondary pathogenic invaders. 

I he various explanations regarding the mechanism of the formation 
of the In aline membrane can be diA'ided into three main groups: (1) 

3. Lviksch. Franz; Arch. Path. 5:448. 1928. 

4. Meyer. S. : Deutsche med. Wchn.schr. 45:38, 1919, 

a. Stettner, F.. ; Mimchen. med. Wchnschr. 32:872, 1918. 
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that in u'hich the membrane is regarded as the result of hyalinization 
of necrotic alveolar walls, (2) that in which it is considered to be the 
result of injury to the capillary bed and (3) that in which it is held 
to be the result of air forced into exudate. 

Winternitz and his associates, in a series of communications,*’ attributed the 
membrane to hyalinization of the necrotic material resulting from the action of 
some powerful agent on the alveolar walls. They described the membrane as a 
swollen, homogeneously staining material, quite without architecture, replacing the 
alveolar epithelium. Thej' stressed the generalized congestion, the hemorrhage into 
the pulmonary parenchyma and the albuminous, rich, serous e.xudate that occupies 
the foreground in the picture of the acute disease. These features were observed 
in patients who had suffered from intense cj'anosis, dyspnea and pulmonary hemor- 
rhage. The acute necrosis, which involves first the epithelium of the trachea, 
bronchi and bronchioles, and which maj’ extend beyond the epithelium into the 
walls of these structures or ma}’ even destro^^ c/i masse the walls of the ah-eoli, 
causes a lesion which they believed occurred characteristically in influenza and 
could not be brought about by other types of acute pulmonary infection. They did 
believe that the action of various war gases on the lungs produced effects similar 
to those seen in influenza. Similar changes after inhalation of war gases were 
noted b}’ a number of German workers, as is shown in the monograph of 
Kuezynski and Wolff.'*' Aschoff® also described the appearance of the alveolar 
walls after inhalation of war gas and spoke of swelling (imbibition) and 
homogeneizing of the alveolar walls due to chemical to.xic changes. 

Brannon and Goodpasture,** in 1924, suggested the possibility that the hyaline 
membrane was the result of damage caused by a circulating toxin which occurred 
in cases of severe influenza, and which caused mild injury of variable degree to the 
capillary bed of the lungs. They believed that this injury to the pulmonary capil- 
laries permitted an e.xudation into the alveolar spaces of fibrinogen-containing 
serum, and that from this exudate fibrin would quicklv form, adhere to the alveolar 
walls, and become fused, thereby forming a “membrane." 

Wolbach,*-** and later Opie, Blake, Small and Rivers,** offered the suggestion 
that the hyaline membrane was related to the action of air on some of the body 
fluids or e.xudates. Wolbach described the membrane as being closely applied to 
the walls of the alveoli and alveolar ducts, and as sometimes apparently replacing 
them, but in other areas as being actually separated from these walls by desquamat- 
ing epithelial cells or bj' red cells and leukocytes. He believed that the formation 
of the membrane was not dependent on the presence of necrotic alveolar walls. 
Wolbach concluded that the arrangement and outline of this hyaline material were 
determined by its contact with air, which must be under some tension. 

6. Winternitz, JL C. ; The Pathology of War Gas Poisoning, New Haven, 
Conn., Yale University Press, 1920. Winternitz.* Winternitz, AI. C. : Smith, 
G. H., and AIcNamara, F. P. : J. Exper. Aled. 32:199, 205 and 211, 1920. 

7. Kuezynski, AI. H., and Wolff, E. K.: Ergebn. d. allg. Path. u. path. Anat. 
19:947, 1921. 

S. Aschoff, L.. quoted by Kuezynski and Wolff.' 

9. Brannon, D., and Goodpasture, E. W. : Arch. Int. Alcd. 34:739, 1924. 

10. (a) Wolbach, S. B. : Bull. Johns Hopkins Hosp. 30:104, 1919. (b) 

Wolbach, S. B., and Frothingham. C. : .A.rch. Int. Afed. 32:571, 1923. 

11. Opie, E. L. : Blake, F. S. : Small, J. C, and Rivers, T. Af. : Epidemic 
Respiratory Disease, the Pneumonias and Other Infections of the Respiratory Tract 
Accompanj’ing Influenza and Aleasles. St. Louis, C. V. Alosby Company. 1921. 
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MATERIAL AND PROBLEMS 

A number of pertinent questions are raised by this lack of agreement 
in the literature regarding the histogenesis of the membrane. These 
questions shape themseh'es as follows : 

1. Is the hyaline membrane pathognomonic of influenzal pneumonia? 
Is it the “virus lesion” of influenza? 

2. AA'hat is the composition of the membrane? 

3. A'hat is the mechanism of its formation? 

SPECIFICITY OF THE HYALINE MEMBRANE FOR INFLUENZA 

The hyaline membrane has been generally regarded as pathog- 
nomonic of influenza, and it has been described as the distinctive lesion 
caused by the A-irus of influenza. In 1924, Brannon and Goodpasture ■' 
reported two instances of the occurrence of Ityaline membranes in the 
absence of any association with influenza. Johnson/- in 1923, quoted 
a personal communication from Professor Hayashi of Japan to the effect 
that hyaline membranes Avere obseiwed in iineumonic plague. 

In a recent communication, Farber and Sweet called particular 
attention to the occurrence of similar membranes in the lungs of neAV- 
born infants Avith a birth history suggesting intra-uterine asphyxia Avith 
aspiration of amniotic sac contents. The term A'ernix membrane was 
applied to these structures. These membranes are indistinguishable in 
appearance, position and ordinary staining reactions from the hyaline 
membianes of influenza. Since our last report. Ave haA^e obserA^ed A^ernix 
membranes in the lungs of OA'er fifty neAv-born infants. 

Dining the past tAvo years. Ave haA'e seen typical hyaline membranes 
in the lungs of tAventy infants and young children, A'arying in age from 
o months to 4 years. Avhose deaths Avere caused by pneumonia due to 
infection Avith Streptococcus hemolyticus. In addition, hyaline mem- 
branes were observed in the lungs of a young child who died of acute 
tuberculous imeumonia, a young adult aaTo died of streptococcic broncho- 
pneumonia. and a man of 42 aaAiosc illness ran the typical course of 
obar lAueumonia. In the last case, numerous membranes Avere found 
m a less involved portion of the lung (figs. 2 and 3). 

The membranes in all of these instances AA’ere identical in appear- 
ance and staining reactions AAuth those seen in influenzal pneumonia. 

lere Aias no clinical or pathologic CA'idence of influenza in any of 
these cases. 

It IS evident from die occurrence of typical hyaline membranes in 
. nc 1 a A arie tA of conditions in the absence of any suggestion of influenza 

12. Johnson. \V. C; Proc. Xcav York Path. Soc. 23:138. 1923. 

•amer. S.. and Sweet. L. K.: Am. J. Dis. Child. 42:1372, 1931. 
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detail can no longer be identified. Under these circumstances, former 
staining reactions are lost, and the necrotic materials stain deeply with 
eosin. A similar change characterizes the appearance of necrotic debris 
in an area of tuberculous caseation. When viable cells are present in 
the membrane, organization is probably taking place, for, as Wolbach 
shoved, during repair there is invasion of the membrane by leukocytes 
and phagocytes. Eventually organization with connective tissue takes 
place in the membrane, as is well shown in the illustration in his paper. 



Fig. 3. Pliotomicrograph of lung ; a high power magnification of a detail of 
figure 2 ; reduced from a magnification of X 500. 


1 he inembiane found m the lungs of new-born infants (vernix 
membrane) consists of amorphous material, embedded in which can be 
loiind cornified epithelial cells. It was showiU= that this type of 
mcmbiane. identical in ajipearance and staining reactions with the hya- 
mc membrane, consists of aspirated amniotic sac contents. The bulk of 
t us membrane is composed of vernix caseosa. There is no evidence 
ot nccroMs m association nith the vernix membrane. 

nifierential stains ('pho.sphotungstic acid hematoxylin) failed to show 
an\ of the memliranes in this study. In a few instances, in 
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the cases of pneumonia, in the presence of a fresh exudate, occasional 
strands of fibrin could be seen superimposed on. or pressed against, the 
membrane. The fresh deposits of fibrin could easily be distinguished 
from the main body of the membrane b}"^ the differential stain employed. 
In alveoli bordering those containing membranes, occasional small net- 
works of fibrin could be identified readily in the phosphotungstic acid 
hematoxylin stain. However, there is no doubt that altered or digested 
fibrin may be one of the components of the membrane in the cases of 



Fig. 4. — Photomicrograph of lung from the same patient as in figure 1. Note 
the large amounts of fat in the membrane. Scarlet red ; reduced from a magnifica- 
tion of X 


pneumonia, despite the failure of staining reactions, for as Brannon 

and Goodpasture pointed out. the hyaline fibrin of a diphtheritic exudate 

does not retain the staining reactions of fibrin. 

Scharlach R stains after formaldehyde fixation levealed a surprising 

findim’-- In the lunsrs of an adult who had died of acute, or fulminating. 
^ *0 

influenzal pneumonia, and in those of the majority of the young children 
who died of streptococcic pneumonia whom we examined, large amounts 
of fat were present in the form of both large and fine droplets, uhich 
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had coalesced to form broad, continuous, homogeneous bands of red- 
staining material, duplicating perfectly the outline of the membrane as 
seen in ordinary stains. Scattered throughout other portions of the 
sections there could be found small droplets of fat, usually within 
phagocytes. In other instances, fat stains were not so striking. How- 
ever, even in cases in which only slight amounts of fat were present, 
it existed in the form of fine droplets rvithin phagocytes, comparable in 
amount to that which can he found in any pneumonic lung when a con- 
siderable amount of exudate is present (fig. 4). 

Fat in large amounts is constantly present in the vernix asphyxial 
membranes, representing here the high fat content of the aspirated 
vernix caseosa. 

To summarize : The hyaline membrane in influenzal pneumonia, the 
membranes associated with the various types of pneumonia in our series, 
and the vernix membranes have the same staining reactions. They vary 
from pink to red with hematoxylin and eosin, and from salmon pink to 
red with the phosphotungstic acid hematoxylin stain. There is some 
variability in the amount of fat in the membranes associated with 
pneumonia. The vernix membranes can be differentiated from all other 
hyaline membranes by the cornified epithelial cells from the amniotic 
sac contents embedded in the vernix membrane. These can usually be 
identified in the ordinary stains. The Gram stain followed by acid 
alcohol decolorization has proved of use in doubtful cases. Special 
stains failed to show unaltered fibrin in the membrane. 

MECHANISM OF THE FORMATION OF THE MEMBRANE 

The membranes that we have studied varied in size and appearance 
from thin strands to broad, sweeping bands of eosin-staining amorphous 
material, in which cellular debris was frequently embedded. Often a 
membrane filled more than half of the lumen of a bronchiole or an 
alveolar duct, usually becoming thinner as it followed the walls of the 
finer ramifications of an alveolar duct. Characteristically, it sealed off 
whole groups of pulmonary structures, most often surrounding a bubble 
of entrapped air or a collection of serum. In some cases, the membranes 
were so numerous and their continuity so preserved that an efficient 
barrier to the passage of air must have been presented terminal^. 

One of the most frequent observations in the cases of pneumonia 
was that of masses of amorphous eosin-staining material free in the 
lumens of bronchioles and alveolar ducts. These masses of amorphous 
material were similar in appearance and staining reactions to the mate- 
rial in the hyaline membrane. Sometimes they were spread thickly 
around small bubbles of entrapped air in the centers of alveolar spaces. 
These masses varied greatly in size and shape. This finding recalls 
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exactly that of masses of vernix caseosa in similar situations in the 
lungs of new-born infants. 

Typical membranes, formed at some distance from the alveolar 
walls, and separated from them by serum or red cells, were frequently 
encountered. Necrosis of alveolar walls was present in a numlDer of the 
cases of streptococcic pneumonia and in the case of influenzal pneumonia. 
Although membranes frequently were seen adjacent to necrotic alveolar 
walls in these cases, we have repeatedly observed membranes lining 
intact walls with perfect preservation of the epithelium. The vernix 
membrane occurred most often in cases in which pneumonia was lacking 
and in which no evidence of necrosis of the alveolar walls could be 
found. 

In the series of pneumonic lungs of various t3qDes in which we found 
typical hyaline membranes, tbe absence of large amounts of exudate in 
areas where membranes were numerous was at first striking. In regions 
where membranes were lacking, the alveoli were usually completely 
filled with an acute inflammator}'^ exudate consisting of leukoc3'tes. 
erythroc3'tes and fibrin in a state of good preservation. Tbe leuko- 
cytes in such areas stained clearl3q and the exudate appeared recent in 
origin. Where membranes were numerous, exudate with good cellular 
detail was absent, except in rare instances when a superimposed acute 
exudate was found. These different pictures in the same person point 
to a variation in the age of the inflammatory processes and explain the 
apparent aplastic appearance of the exudate in areas where membranes 
were numerous. In such areas, the pathologic process had ad\-anced 
to a point where autolysis of the exudate was taking place, and cellular 
detail could no longer be identified. The characteristic eosin-staining 
appearance and the amorphous, homogeneous consistenc3' of the com- 
ponents of the membrane in the cases of pneumonia depend on the 
presence of necrotic debris and of old, partiall3'- autol3'sed exudate. 

Wolbach^®’’ described in two instances t3-pical hyaline membranes 
surrounding bubbles of air in the areolar tissues of the mediastinum, 
which was the site of emph3^sema and also of pneumococcic mediastin- 
itis. On one occasion we observed t3-pical membranes outside the lung, 
in the mediastinal areolar tissues of a 3'oung child who had died of a 
descending infection of the upper respiratory tract b3' S. hemohlicus. 
A tracheotomy had been performed, and air bad dissected into tbe 
mediastinum, which had participated in the streptococcic infection. Lin- 
ing the emph3"sematous areas were membranes that had the same appear- 
ance and staining reactions as those in the lungs (fig. 5 ). 

The various theories regarding the formation of the membrane have 
already l^cen outlined. The h3-pothesis of Brannon and Goodpasture 
rests on the existence of an injury of the capillary l)ed with an outflow 
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of fibrinogen-containing serum. Winternitz and his associates, report- 
ing on their experiments with war gas poisoning and insufflation of 
h_vdrochloric acid, described, in addition to the necrosis of the alveolar 
walls, an albuminous, rich, serous exudate that was prominent in acute 
disease and thick, colloid-like material within the alveoli. Oberndorfer 



Fig. 5.— Photomicrograph of mediastinum showing interstitial emphysema, from 
a person with streptococcic mediastinitis. Note the space occupied by air lined by 
typical hyaline membrane. Aniline blue; reduced from a magnification of X 68. 


emphasized the degree of Avascular damage in influenza, describing a pri- 
mary damage resulting in increased capillary permeability. There is 
abundant mention of such damage in the literature. According to 
Luksch.'" Stoerck and Epstein found changes in the elastica interna and 

14. Oberndorfer, S. : ^Miinchen. med. Wchnschr. 85:811. 1918. 
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muscularis of the medium-sized arteries, with areas of necrosis in the 
muscularis. Thrombi have been noted by numerous olDservers and have 
been regarded by Leichtenstern as primary in a certain number of 
cases of influenza. The large collections of serum in the lungs and the 
copious amounts of thin, serosanguineous exudate noted both clinically 
and pathologically in influenzal pneumonia indicate vascular damage. 
However, such damage is not peculiar to influenza or to inhalation of 
war gases. Vascular damage due to a variet}’^ of causes will bring about 
similar pictures, as, for example, in streptococcic pneumonia. Oswald 
showed (according to Wells that in inflammation the permeability 
of the vessels for protein becomes specifically altered, so that not only 
the less auscous albumin and pseudoglobulin pass through their Avails, 
but also the more viscous euglohulin and fibrinogen. Fluid may collect 
in alveolar spaces OAving to other causes. Increased blood pressure, par- 
ticularH in the presence of damage to the vascular bed, or obstruction 
to the lymphatic drainage, either by thrombotic plugging of the lym- 
phatics or by pressure on the outside, may play a part. 

Damage to the vascular bed undoubtedly accounts for a great part 
of the exudate in the alveolar spaces in influenza and also in strepto- 
coccic pneumonia. Although this exudate contributes later to the com- 
position of the membrane, it is not in itself an adequate explanation for 
the actual formation of the membrane. 

There remains to be considered the theory that the membrane rep- 
resents a hyalinization of necrotic ah'eolar Avails, similar to that after 
AA’ar gas poisoning or after insufflation of hydrochloric acid. There are 
a feAV objections to this theory. As Ave have stated, we repeatedly 
obsei'A'ed typical hyaline membranes lying against healthy alveolar AA'alls, 
and Ave also noted membrane formation at some distance from alveolar 
Avails. The A^ernix membranes are usually found lining structures in 
Avhich necrosis cannot be demonstrated. That the membrane is not 
related specifically to degenerated epithelium is shoAvn by the tAvo cases 
reported by Wolbach and by our OAvn similar case in which typical 
membranes Avere found in the presence of emphysema and mediastinitis 
in the tissues of the mediastinum, AA'here no epithelium existed. Xecrosis 
of the alveolar Avails, AA'hen present, probably adds to the necrotic mate- 
rial taking part in the composition of the membrane. However, an 
explanation for the occurrence of the hyaline membrane must be sought 
elseAvhere than in a specific effect of some irritant on the alveolar Avails. 
It is interesting to recall that the A-ernix membrane AA-as first described 
as an “influenza-like" lesion, and an attempt AA*as made to relate the 

15. Leichtenstern. quoted by Luksch.^ 

16. Wells, H. G. : Chemical Pathologj-, ed. 5, Philadelphia. \\'. B. .Saunders 
Company, 1925. 
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membrane to the aspiration of some irritant, such as lysol, from the 
vaginal contents during birth. However, a number of our most striking 
examples of the vernix membrane were found in the lungs of infants 
who had been delivered by cesarean section where this possibility did not 
exist. 

Any explanation of the formation of the membrane must take into 
consideration not only the membrane seen in influenzal pneumonia, but 
also that found in the various types of pneumonia that we have described 
and the membranes occurring after aspiration of amniotic sac contents. 
In general, they all have the same appearance and staining reactions, and 
except for a few details in the composition of the vernix membrane, 
they are indistinguishable from’ one another. 

The outstanding clinical and pathologic features of these cases of 
influenzal and streptococcic pneumonia are marked dyspnea (Avith 
empln’sema) in addition to the presence of a large amount of semifluid 
material in the air spaces. Similar features characterize the cases of 
aspiration of amniotic sac contents which we have described. The 
small and large masses of eosin-staining amorphous material found 
free in the alveolar spaces both in the persons who died of pneumonia 
and in the new-born infants whom we studied have been described. 
These masses Ave regard as early stages in the formation of the mem- 
brane before the material has been pressed against the alveolar Avails. 
From a study of our material, Avith particular reference to these free 
masses. Ave believe that a sequence of er^ents leading to the formation 
of the membrane can be folloAved. This sequence can be traced from 
the coalescence of small masses of amorphous eosin-staining material, 
free in the alveolar ducts and later in the aHeolar spaces, Avith disper- 
sion toAvard the periphery to an ultimate close application of the material 
against the ah^eolar Avails in characteristic membrane formation. This 
sequence is similar to that noted after aspiration of amniotic sac con- 
tents Avith formation of the A^ernix membrane. The dispersion of the 
coalesced amorphous materials to the periphery, the characteristic pic- 
ture of such substances surrounding bubbles of entrapped air, and the 
occurrence of t 3 fpical membranes in the mediastinum in the presence of 
mediastinal emphysema and exudate all demonstrate a relationship 
of air to the formation of the membrane — a relationship emphasized by 
Wolbach and later b)'- Opie, Blake, Small and Rir'ers.’^^ 

In the light of our obserA'ations it has seemed that the necessary 
factors for the pi'oduction of the characteristic hyaline membranes are: 
( 1 ) the presence of material capable of taking the characteristic eosin 
stain. (2) air in the alveolar spaces, probabl}’- under greater than normal 
tension. (3) partial obstruction to the passage of the air by semifluid 
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material in the air passages and (4) dyspnea, which may be interpreted 
as A'iolent inspiratory efforts in an attempt to force air by this obstruc- 
tion. 

We believe, then, that the position of the eosin-staining substance 
lying characteristically as a membrane along alveolar walls may be sim- 
ply the result of the mechanical dispersion of this foreign material 
toward the periphery by air violently inspired. Further investigation of 
this mechanical distribution was undertaken.^’ 

CONCLUSIONS 

The hyaline membrane is not pathognomonic of influenzal pneumo- 
nia. Identical membranes are found in the lungs of persons with various 
types of pneumonia and in the lungs of new-born infants after aspira- 
tion of amniotic sac contents. 

The membrane may contain large amounts of fat. Fibrin cannot be 
demonstrated in the membrane by special stains. 

The formation of the membrane is dependent neither on necrosis 
of alveolar walls nor on vascular damage, although both these factors 
may contribute to the production of exudate, which may ultimately enter 
into the composition of the membrane. 

Dyspnea is the outstanding symptom in patients in whose lungs 
membranes occur. 

The position of the eosin-staining substance lying characteristically 
as a membrane along alveolar walls is simply the result of the mechan- 
ical dispersion of foreign material toward the periphery of the air sacs 
b}" air violentl}^ inspired. This material consists of autolysed exudate 
and necrotic debris in cases of influenzal and streptococcic pneumonia, 
and of vernix caseosa and cornified epithelial cells in instances following 
aspiration of amniotic sac contents. 


17. Farber, S., and Wilson, J. L. : Arch. Path., this issue, page 450. 



THE HYALINE MEMBRANE IN THE LUNGS 


II. AN EXPERIMENTAL STUDY 
SIDNEY FARBER, M.D. 

AND 

JAMES L. WILSON, M.D. 

BOSTON 

In a study ^ of the formation and significance of the hyaline mem- 
brane in the lungs, frequentty described in influenzal pneumonia, and 
considered by many pathognomonic of that disease, we concluded that 
the membrane was not specific for influenza, but was probably pro- 
duced by the mechanical forcing of air into alveoli through material 
which took the eosin stain and which was composed either of necrotic 
debris and autolysed exudate or of aspirated amniotic sac contents. 
The membrane formation we considered to be a result of foreign mate- 
rial being pressed against the alveolar walls by entrapped air, but hav- 
ing no essential causal relationship to the alveolar walls. 

Since the staining reaction was explained by the character of the 
foreign material in the air spaces, which was not necessarily essential 
to the formation of the membrane, attention could be centered on the 
ph3-sical mechanism involved. It was determined, therefore, to ascer- 
tain in other instances in which similar mechanical conditions in the 
air passages obtained, whether there were comparable membrane-like 
formations lining the alveolar walls, not necessarily with the same stain- 
ing reaction as the typical hyaline membrane. An effort was also made 
to reproduce experimentally the formation of such membranes, and to 
ascertain the origin of the fat frequentl)'^ found in the h3^aline mem- 
brane. 

A consistent clinical feature of patients in whose lungs the char- 
acteristic liA'aline membrane was found was marked dyspnea, appar- 
entl3’^ resulting from the necessit^’^ of a forceful inspiration of air b3' 
and through obstructing exudate. • There were frequentl3’ such large 
amounts of fluid in the air passages of patients d^'ing of influenzal 
pneumonia that Wolliach - remarked : “The patient is virtual^ blow- 

From the Department of Pathology and the Department of Pediatrics of the 
Harvard ^fedical School and of the Infants’ Hospital and the Children’s Hospital. 

1. Farber, Sidney, and Wilson, J. L. : Arch. Path., this issue, page 437. 

2. Wolbach. S. B.; Bull. Johns Hopkins Hosp. 30:104, 1919. 



FARBER-WILSON— HYALINE MEMBRANE IN LUNGS 451 


ing bubbles in his own lung.” We have seen similar situations in the 
following conditions : 

1. PoHomj'elitis. In maiw cases of poliom 3 -elitis with respiratorj' parah'sis or 
with pharjMigeal paralj'sis, the filling of the lungs with exudate or with aspirated 
mucus and vomitus is common. We have studied the lungs of six such patients, who 
died while artificial respiration was being maintained in a Drinker respirator. It 
was understandable that in a final effort to save their lives these patients were 
subjected to particular!}' forceful inspiratory efforts produced by the machine — in 
most cases, a procedure maintained probably for several minutes after the heart 
had stopped. Under such conditions, air was forced into alveoli filled with variable 
quantities of serum or foreign materials. In patients who were similarly affected 
and who were not treated in the Drinker respirator, a similar result but to a 
lesser extent was brought about by the patient’s own efforts at respiration. At 
autopsy, the lungs were heavy and voluminous and contained large quantities of 
serum. Microscopically, the alveoli, alveolar ducts and bronchioles were distended 
and filled with serum. Numerous instances were observed of large air bubbles 
surrounded by serum which had been pressed against alveolar walls in membrane 
formation. Often artificial alveolar boundaries were thus formed, and it was 
sometimes difficult to recognize the true alveolar walls. This always occurred in 
greatly distended air spaces, and the appearance of large air bubbles entrapped in 
the serum which had been pressed against the alveolar walls was striking. This 
picture was not found in areas where consolidation had taken place (fig. 1). 

2. Streptococcic bronchopneumonia. An infant, 3 months of age, died following 
acute streptococcic bronchopneumonia. A pulmotor had been applied by an “emerg- 
ency crew” when the child apparently was dead. At autopsy, the lungs were tre- 
mendously distended, and the alveoli were filled with serum and red cells. A picture 
similar to that seen in the cases of poliomyelitis was observed. Membranes com- 
posed of serum and surrounding entrapped air lined the walls of the greatly dis- 
tended spaces. In other areas, the alveoli were packed with large amounts of 
serum and small numbers of red cells (fig. 2). 

3. Influenzal pneumonia. .A.n identical picture was seen in a case of influenzal 
pneumonia in an adult. In a portion of the lung which was filled with serum, again 
membrane-like formations composed of serum could be frequently found lining the 
alveolar walls and surrounding bubbles of entrapped air. 

4. Lobar pneumonia due to Friedlander’s bacillus. Membranes surrounding bub- 
bles of air were noted in the lungs of an adult who had died of Friedlander’s type 
of lobar pneumonia. In the more emphysematous portions of the lung, numerous 
membranes composed of serum and occasional leukocytes could be found. Fre- 
quently such membrane formation was noted some distance from alveolar walls, and 
occasionally three or more small membranes surrounding bubbles of air could be 
found in one distended alveolar duct. 

5. Acute infection of the upper respiratory tract. In the lungs of five infants 
who had died of an acute infection of the upper respiratory tract with Streptococcus 
hemolyticus. membranes composed of serum, red cells and sometimes large numbers 
of leukocytes could be found lining the walls of air spaces and. in a few instances, 
also pressed against the mucosal surfaces of bronchioles. On a few occasions, in 
these cases, membranes composed of a loose cellular e.xudate, poor in fibrin, were 
observed. 

6. Bronchial obstruction. An infant died following partial plugging of the 
bronchi with aspirated milk. There was partial obstruction to the passage of air. 
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and violent dyspnea terminating in asphj'xia occurred, ilicroscopically, the essen- 
tial features were overdistention of the air spaces, the presence of serum in the 
aheoli, and the formation of membranes composed of serum and a few red cells 
and applied to the alveolar walls. As was shown by fat stains, little milk had found 
its wa}- into the alveoli. 

7. Cardiac failure. We have observed similar formations in the lungs of a 
number of patients who had died of cardiac failure after chronic passive congestion 
of the lungs and increasing dypnea. Again the picture described was noted in 
numerous areas of the lungs. Alembranes composed of serum and occasional red 



Fig. 1. — Photomicrograph of lung from a young child who died of poliomyelitis. 
Note the distention of the air spaces and the large amounts of serum in membrane 
formation surrounding entrapped bubbles of air. Hematoxylin and eosin ; X 400. 


cells, and usually formed at some distance from alveolar walls, could be found 
with ease. 

In all of these instances, marked dyspnea and forceftil inspiratory 
efiforts were prominent clinical features. Air was presumably brought 
into the lungs under an intra-alveolar 2>ressure relatively greater than 
normal becauses of the combination of forceful inspiration and partial 
obstruction. Obstruction to the passage of air was always present, 
owing to partial plugging of the bronchi by foreign material. The con- 
secpience of air being thus forced into and through various types 
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of obstructing material was the formation of membranes surrounding 
bubbles of entrapped air. The membranes were formed either against 
or at some distance from the alveolar walls. The staining reaction of 
the membrane in each case depended on the substances present in the 
air spaces, serum, red cells, leukocytes, etc. These membranes were 
identical in shape, position and mechanism of formation with the ver- 
nix membrane and the typical hyaline membrane of influenzal and 
streptococcic pneumonia. 



Fig. 2. — Photomicrograph of lung from a 3 months old infant \vho died of acute 
streptococcic pneumonia. A pulmotor was applied in an attempt to prolong the 
infant’s life. Note the distended air spaces and the collections of serum in mem- 
brane formation surrounding the entrapped air. Hema.xto\-lin and eosin : reduced 
from a magnification of X H-- 


EXPERIMEXT.\L PRODUCTION OF .MEMBR.-\XES 

As has been mentioned before, the two factors that seem necessary 
for the formation of these membrane-like structures in the alveoli 
are the jtresence of foreign fluid matter in the air jtassages and dyspnea 
with forceful inspiratory efforts. Reproduction of these conditions 
experimentally without the production of bacterial inflammation was 
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undertaken in an effort to demonstrate the mechanical basis for this 
histologic picture. All animals used in these experiments were anes- 
thetized by intraperitoneal injections of either amytal or paraldehyde. 
The experimental procedures were as follows ; 

Asphyxia With and Without Dyspnea. — A series of rabbits was placed in small, 
air-tight glass containers and allowed to remain until death from asphyxia occurred. 
The jars were of such a size that two and one-half hours elapsed before the oxygen 
was sufficiently used up to produce death. Marked dyspnea resulting from the 
accumulation of carbon dioxide was present for much of the time. 

A second series of animals was allowed to die in a similar manner, except for 
the constant removal of the carbon dioxide bj' soda lime. In these animals there 
occurred only a small amount of terminal dyspnea. At autopsy, the lungs of the 
first series of rabbits, which died with evidence of marked dyspnea, were dark 
salmon pink externally. On section, the cut surfaces showed marked congestion, 
and large amounts of blood flowed freeff' from the larger vessels. Serum could 
be readilj' expressed from the parench 3 mia on pressure. Microscopicalljs the blood 
vessels showed marked congestion, and the alveoli were definitely distended and 
contained varying amounts of serum, often pressed against alveolar walls in mem- 
brane-like formation. The lungs of the second group of rabbits, which died without 
marked dyspnea, showed no distention of the alveolar spaces and onlj^ small amounts 
of serum in these spaces. No membrane formation had occurred. 

Aspiration of Ink zvith Resulting Dyspnea. — A number of j’^oung rats were 
immersed in a solution of 10 per cent India ink for from one to two minutes. They 
were then removed and permitted to breath with marked dyspnea for a few minutes 
before they were killed. At autops}', the ink could be seen distributed throughout all 
lobes of both lungs. Alicroscopicalff', the alveoli contained large amounts of the 
ink solution, sometimes gathered in small patches without definite shape, free in 
the air spaces, but more often forming complete rings around air spaces, lining 
the walls and often sealing off groups of alveoli. These membrane-like formations 
were usually not very wide and were characteristically formed around entrapped 
bubbles of air. The india ink membranes were an exact duplication of the hyaline 
membrane of influenza in shape, position and general outline, and differed onlj’' in 
staining reaction (fig. 3). 

Aspiration of Foreign Material During Artificial Respiration. — In order to pro- 
duce even more excessive respirator}"^ movements in the presence of obstructing 
fluid matter in the air passages than an animal would produce by itself, a small 
improvised Drinker respirator was utilized. The animals were placed in the 
respirator after anesthesia and subjected to violent artificial respiration (vacuum 
up to 30 cm. of water pressure). While artificial respiration was maintained, 
horse serum, india ink and various types of purulent material were injected 
into the tracheas of these animals. Respirations were maintained in the Drinker 
apparatus for varying intervals of time, and then the animals were killed. 
Cats, rabbits and puppies were used in these experiments. In everj^ case, the 
material, could be found in the alveolar spaces. The foreign matter was usually 
all lobes of both lungs. Usually collections of serum, in addition to the injected 
material, could be found in the alveolar spaces. The foreign matter was usually 
widely dispersed throughout all the alveoli, sometimes collecting in small patches, 
but more often forming typical membrane-like structures against the alveolar walls. 
The most striking pictures were obtained after the injection of india ink, because 



F ARB ER-W I LSON— HYALINE MEMBRANE IN LUNGS 455 


of the outstanding color of the ink. However, in all cases, the the same type of 
formation as regards shape and position could be found. 

Insufflation of Hydrochloric Acid, zvith Vascular Damage and Dyspnea . — Several 
rabbits were subjected to insufflation of h 3 fflrochloric acid in imitation of the 
experiments of Winternitz and his co-workers ; ^ 7 cc. of a 1 per- cent solution of 
concentrated hydrochloric acid in phj^siologic solution of sodium chloride was 
injected intratracheally. Immediately, the respirations became of a noisj', obstruc- 
tive type, and diffuse fine rales could be heard over the lungs with the stethoscope. 
Marked dyspnea was brought about. Froth 3 % serosanguineous fluid flowed from 



Fig. 3 . — Photomicrograph of lung from a 3 mung rat that had been immersed in 
india ink. Note the membranes composed of ink outlining the air spaces and sur- 
rounding the entrapped air. Hematox 3 din and eosin; reduced from a magnification 
of X 104. 

the mouth during the last few minutes of life. At autops 3 % the mucosal surface 
of the trachea was reddened and covered b 3 ' foamy, serosanguineous fluid exudate. 
The lungs showed patches of consolidation, and numerous hemorrhagic areas of 
varying size and shape could be seen beneath the pleura. On section, the cut 
surfaces were edematous and hemorrhagic. Microscopicall 3 % the main features were 
edema and hemorrhage into the alveoli. The alveolar spaces were filled with large 

3. Winternitz, M. C. ; Smith, G. H., and McNamara, F. P. : J. Exper. Aled. 
32:199, 1920. 
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amounts of serum and smaller amounts of red cells. The blood vessels showed 
marked congestion and earlj- thrombi. In scattered areas, serum was packed 
against the alveolar walls in membrane formation. In two areas, membranes 
reminiscent of the hyaline membrane of influenza were seen lining alveolar walls, 
which showed early necrosis. The membranes consisted of loose fibrin, serum and 
a small amount of necrotic debris. Distention of the alveolar spaces was a marked 
feature. The vascular lesions and the marked amounts of serum and blood in the 
alveoli overshadowed the comparatively small amount of necrosis of alveolar walls 
in animals treated by insufflation of hydrochloric acid. 

Experiments SIwzi’ing Exudate as an Essential Faetor. — Several experiments 
were devised to show the necessity for the presence of an exudate as well as of 
air under some pressure in order to produce the membrane. A cat was over- 
ventilated to such a degree that mediastinal emphysema resulted. However, no 
exudate was present in the mediastinum, and on section, although mediastinal 
emphysema was demonstrated, there was no membrane formation. In contrast to 
this situation, air and purulent material obtained from other sources were both 
forced into the areolar tissues beneath the skin of a rabbit. On section, the air 
bubbles were surrounded by the fibrinopurulent exudate that had been injected. 
Typical membrane-like formations occurred in this case, of characteristic hyaline 
appearance. 

Experiment Further Demonstrating Meehanieal Nature of Formation of Mem- 
brane. — To ascertain whether the living animal was necessary for the formation of 
the membrane, two rabbits were killed, and India ink was injected intratracheally 
when the animals were in the Drinker respirator. Artificial respiration under 
increased pressure was then instituted. Microscopically, a picture just as striking 
as that seen after insufflation of india ink in the living animal was found. Ink 
membranes in characteristic position and outline could be found in large numbers 
throughout the lungs. 

SOURCE OF FAT IN MEMBRANES 

A number of experiments were designed to ascertain, if possible, 
tbe origin of the fat found in the membranes associated with certain 
of the cases of influenzal and streptococcic pneumonia. Two possi- 
bilities presented themselves. The fat might come directly from the 
blood stream into the alveolar spaces and so be incorporated in the 
membrane, or, as the result of autolysis, fat might be liberated from 
tbe exudate. 

Experiment to Determine IFhether Fat Could Be Drazvn from the Blood Stream 
Under Varying Conditions. — Puppies, rabbits and rats were placed in the Drinker 
respirator and subjected to prolonged overventilation with varying degrees of 
pressure. In all cases there occurred marked distention of alveolar ducts and spaces 
with occasional rupture of alveolar walls. Serum and small collections of red cells, 
usually pressed against the walls of the air spaces, could be found. Fat stains 
(scharlach R after formaldehyde fixation) failed to reveal the presence of fat in 
the air spaces in any of the animals treated in this manner. 

Experiment to Ascertain IVhclhcr Fat Could Be Brought from the Blood 
Stream into the Alveolar Spaces IVhcn the Blood JFas Rich in Fat. — Four cats 
were fed heavy cream at varying intervals with the hope of temporarily increasing 
the fat content of the blood stream. Procedures similar to those just described were 
tiien carried out, following which the animals were killed. The lungs of tliese 
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cats showed emphysema, overdistention of the air spaces and small amounts of 
serum in the alveoli, usually pressed against alveolar walls. Globules of fat were 
present in the blood vessels of the lungs or in the peribronchiolar l}'mphatics, 
greatly in excess of the amounts usually seen. However, no fat could be demon- 
strated in the alveolar spaces. 

Other Experiments in Which the Source of Eat JVas Slndicd. — In the experi- 
ments in which horse serum was injected into the trachea and the animal then sub- 
jected to violent respiratorj^ movement, no fat could be demonstrated in the 
resulting membranes. Staining for fat was done on the lungs of all the animals 
subjected to an}' of the experimental procedures mentioned in foregoing paragraphs, 
and in no case could fat be demonstrated in the alveolar spaces. With death 
caused by overventilation, immersion followed by dyspnea, or asphyxia accompanied 
by hyperpnea and dyspnea or without dyspnea, stains for fat always gave negative 
results. After the insufflation of various substances, fat-free in themselves, similar 
negative results prevailed. 

Evidence That Pat Is from Exudate. — The only other explanation of the 
presence of fat in the membranes in certain of the cases of streptococcic and 
influenzal pneumonia must depend on the production of fat from the purulent exu- 
date in the lungs. There is abundant evidence for this supposition. In 1,000 parts 
of dried pus cells, there are 75 parts of fat and like amounts of lecithin and 
cholesterol. In addition, pus-containing serum shows approximately 1.2 per cent 
fat, cholesterol and lecithin, with fat representing 0.5 per cent (Wells'*). Small 
amounts of fat are present in any pneumonic exudate (MacCallum 

ARTIFICIAL PRODUCTION OF HYALINE MEMBRANE 

The final problem was the artificial reproduction of an eosin-staining 
h\-aline membrane. From histologic appearances and staining reac- 
tions it had been concluded that the eosin stain was due to the nature 
of the exudate and that of the debris included in the membrane and 
to the degree of autolysis which the exudate had undergone. 

Fibrinopurulent exudate from a case of empyema was mixed with physiologic 
solution of sodium chloride and injected into the tracheas of one live and one 
dead rabbit, while the animals were subjected to forceful artificial respiration in 
the Drinker apparatus, klicroscopically, the expdate was found in the alveolar 
spaces of both animals, often in membrane formation against alveolar walls. The 
membranes consisted of leukocytes and fibrin, and only in occasional small areas 
were they typically eosin-stained. Similar exudate was then allowed to stand in 
an incubator at 40 C. for two days, following which the material was injected as 
before into the tracheas of both dead and live rabbits, which were subjected to 
artificial respiration. Microscopically, the material was found scattered through- 
out the air spaces in all lobes of both lungs. Material was gathered, in part, in 
small patchy areas in the alveolar spaces and ducts. More often, however, the 
injected material was found pressed against alveolar walls in amorphous masses 
in which no cellular detail could be recognized. This material stained definitely 

4. Wells, H. G. : Chemical Pathology, ed. 5, Philadelphia, W. B. Saunders 
Company, 1925. 

5. MacCallum, W. G. : Textbook of Pathology, ed 4, Philadelphia, W. B. 
Saunders Company, 1928. 
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pink to red in the hematoxylin and eosin stains, and by the phosphotungstic acid 
hematoxylin stain was negative for fibrin. The picture could not be distinguished 
from the h 3 'aline membrane found so characteristicallj^ in influenzal pneumonia 
(figs. 4 and 5). 

SUMMARY 

Membrane-like structures lining alveolar walls and identical in 
position and shape but not in staining reaction with the so-called hyaline 
membrane of influenza were found, on histologic examination, in the 
lungs of patients dying from a variety of causes. The presence of 



Fig. 4. — Photomicrograph of lung from a rabbit. Autolj^sed fibrinopurulent 
e.xudate was injected into the trachea after the animal had been killed. Artificial 
respiration was then carried out in the Drinker respirator. Note the position of 
the injected material in typical membrane formation. Aniline blue; reduced from 
a magnification of X 112. 

fluid matter in the air passages, causing partial obstruction to the 
passage of air. and marked dyspnea characterized the deaths of all these 
patients. 

The fat in the membranes in certain of the cases of influenzal and 
streptococcic pneumonia is best ex23lained as fat liberated from the 
exudate as a result of autolysis. It was found impossible to draw fat 
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into the alveolar spaces from the blood stream by reproducing in a 
number of wa3'S the important mechanical factors that are present in 
every case in which the membrane is found. 

^Vhen animals were forced to breath an atmosphere of such low 
ox}-gen and high cai'bon dioxide that marked dyspnea leading to death 
occurred, the alveolar spaces were filled with varying amounts of serum 
frequently pressed b}'^ the inspired air into membrane formation against 
the alveolar walls. When the carbon dioxide was removed so that little 



Fig. 5. — Photomicrograph of lung and bronchus from the rabbit described in 
the legend for figure 4. Note the hyaline, eosin-staining membrane near the wall 
of the bronchus. Hematoxylin and eosin ; reduced from a magnification of X 125. 


dyspnea occurred before death from anoxemia, serum was found in the 
ah'eoli but no membrane formation. 

When a foreign substance, such as horse serum, india ink or fibrino- 
purulent exudate, was instilled into the trachea and vigorous artificial 
respiration (in a Drinker respirator) instituted, characteristic mem- 
branes formed of the material could be found lining the alveolar walls. 

That the living animal is not necessarv for the production of the 
membrane, and that only the correct mechanical conditions are of 
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importance, was shown by the production of membranes in the lungs 
of dead animals subjected to artificial respiration during the intra- 
tracheal injection of various foreign materials. 

The absence of membranes in a mechanically produced mediastinal 
emphysema where no exudate was present, and the production of such 
membranes in artificial emphysema caused by the injection of both 
air and exudate into the subcutaneous tissues of an animal, stress the 
necessity of having both factors present for the formation of a mem- 
brane. These experiments recall the finding by Wolbach and by our- 
selves ^ of typical membranes in mediastinitis with emphysema. 

The eosin-staining character of the typical membrane, as seen in 
influenzal and streptococcic pneumonia, was found to depend on the 
degree of autolysis of the exudate incorporated therein. It was pos- 
sible by injecting suitable exudate into the tracheas of dead animals 
subjected to artificial respiration to produce typical eosin-staining mem- 
branes lining the walls of bronchioles and alveolar spaces. 



THE BRAIN STEM IN PNEUMONIA 


JOHN M. JOHNSTON. M.D. 

PITTSBURGH 

There has been for many years a feeling that death in acute infec- 
tions, particularly in pneumonia, is determined primarily by a failure of 
control of respiration and circulation by the central nervous system.’ 
There is considerable physiologic evidence to support this theory.- No 
histologic studies of the effect of pneumonia on the nerve centers recog- 
nized as governing these functions have been found in the literature, 
although a few such studies are available on the effect of experimental 
anoxemia, electrocution and death by freezing.® The principal centers 
supposed to regulate these functions through both the somatic and the 
autonomic system are : 

1. The motor nucleus of the trifacial nerve, the nucleus of the facial nerve, the 
hypoglossal nucleus, the nucleus ambiguus, the spinal accessory and anterior horn 
cells supplying somatic motor fibers, from large polyhedral cells well supplied with 
Nissl substance. 

2. The vagus motor nucleus and sacral autonomic cells supplying principally 
autonomic motor fibers to smooth muscle, from cells of moderate size with some- 
what less Nissl material. 

3. The indefinitely located respiratory and vasomotor centers of association, 
lying supposedly in the pons and the medulla oblongata. 

4. The central connections of the sympathetic system, thought to lie in the 
diencephalon (Bard"*). They are not considered here, because these areas have 
not been studied. However, one recently studied brain, in which sections of the 
hypothalamus were made, showed areas of nerve cell degeneration in this region 
similar to that to be described for the more damaged portions of the brain stem. 

From the Department of Medicine of the Medical School of the University of 
Pittsburgh and the Pathological Laboratories of Mere}" Hospital. 

1. Weiss, Soma; Ann. Int. Med. 5:100, 1931. Janeway, T. C. ; New York 
State J. Med. 85:193, 1907. Crile, G. W.: J. A. M. A. 76:149, 1921. Mott, Fred: 
Lancet 1:519, 1921. 

2. Keller, A. D. : .>\m. J. Physiol. 96:59, 1931. Newburgh, L. H. ; Means, 
J. H., and Porter, W. T. ; J. Exper. Med. 21:583, 1916. Porter, W. T. ; 
Newburgh, L. H., and Newburgh, 1. : Am. J. Physiol. 35:1, 1914. Boothby, 
W. iM., and Shamoff, V. N. : ibid. 37:418, 1915-1916. Atchle}’, D. W. : J. A. 
AI. .A.. 95:385, 1930. Kastlin, G., and Alaclachlan, W. W. G. : Ann. Int. Aled. 
4:959, 1931. 

3. Chornyak, John, and Sayers, R. R. : Pub. Health Rep. 46:1523, 1931. 
Morrison. L. R. ; Weeks. A., and Cobb, S. ; J. Indust. Hyg. 12:324 and 364, 1930. 
Urquhart, R. W. L: ibid. 9:140, 1927. Bender, L. : Arch. Neurol. & Psvehiat. 
20:319, 1928. 

4. Bard. P. : Arch. Neurol. & Psychiat. 22:230, 1929. 
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The vasomotor center is supposed to lie somewhere in the medulla 
oblongata beneath the floor of the fourth ventricle. The respiratory 
center, according to Cajal (Ransoii''), lies in the posterior commissure 
of the nucleus of the tractus solitarius, but opinions of Legalois and 
Flourens, Schiflf and Girard, Mislavski. Gad and Marinesco. and 
Becterew (Tilney and Riley®) place it in the reticular gra)^ matter of 
the pons and medulla. Lumsden,' in his plwsiologic experiments, divided 
the respiratory center into four parts, a regulator}' center in the upper 
part of the pons, a center of inspiratory tone and an expiratory center 
in the upper part of the medulla near the level of the striae acousticae 
and a gasping center at the posterior limit of the fourth ventricle. The 
work of Lumsden will be discussed in detail in connection with the 
present work. 

Function and failure of the respiratory mechanism are so closely 
linked with function and failure of the vasomotor mechanism that it 
seems likely, although unproved, that the anatomic centers of the control 
of these mechanisms lie in great proximity to each other. No attempt 
will be made to separate them, although it would appear that of the two. 
the more fundamental to life is the respiratory, since the vasomotor 
mechanism is developed secondarily, to meet the primary need for 
internal respiration in the multicellular organism. 

MATERIALS AND METHODS 

The present study deals with observations on the medullary and 
pontile centers in five cases of lobar pneumonia (one of them comjdi- 
cated by endocarditis and meningitis) and one of bronchopneumonia in 
man and one case of experimental bronchopneumonia (pneumococcic) 
in the rabbit. The control material consisted of two human brains 
(fixed two hours post mortem) from subjects of legal electrocution, six 
rabbit brains (fixed at various periods post mortem) and twenty-two 
mouse brains. The latter came from mice that had died of pneumo- 
coccic peritonitis or from normal mice, and were fixed either immediate!}' 
or several hours post mortem. All tissue was fixed with Carnot’s solu- 
tion, and stains were made in duplicate with toluidine blue and with 
toluidine blue and phloxin. The animals were killed by a large intra- 
cardiac injection of a saturated solution of magnesium sulphate. The 
pons and the medulla oblongata in each case were fixed in successive 
disks averaging 3 or 4 mm. in thickness. The time of fixation in the 

5. Ranson, S. W. ; The Anatomy of the Nervous System, ed. 2, Philadelphia, 
W. B. Saunders Company, 1925, p. 330. 

6. Tilnej', F., and Rile 3 ', H. A.: The Form and Functions of the Central 
Nervous System. New York, Paul B. Hoeber, Inc.. 1921, p. 324. 

7. Lumsden, Thomas: J. Ph 3 'sioI. 57:153 and 354, 1923; 58:81 and 111, 192o. 
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human cases ranged from one to three hours post mortem. All sections 
were made from as near the surface of the blocks as it was possible to 
get complete sections. 

THE BRAIN STEM OF THE MOUSE 

The first studies were made on the brain stems of mice. Because 
of the technical difficulties, the small size of the nerve centers and the 
difficulty in handling, observations on the twenty-two mice 3 delded only 
two results of value : ( 1 ) instruction in the technic of preparation to 
insure uniformity of fixation and stain, and (2) the knowledge that up 
to two or three hours after death postmortem changes in the nerve cells, 
while in the later hours recognizable, are very slight and very different 
from the damage to be described in the pneumonic patients. 

THE BRAIN STEM OF THE RABBIT 

The medullary and pontile centers of six rabbits were studied. The 
observations were as follows : 

Changes in the Cells. — 1. Normal Rabbit (1) ; Immediate Fixation: The cells 
of the various nuclei were in extremely good preservation (fig. lA). 

2. Normal Rabbits (2 and 3) : Fixation Two and Four Hours Post Mortem: At 
two hours, there was little change ; this consisted of slight perineural retraction in 
places and slight fuzzing and finer granularity of Nissl bodies, but within normal 
limits, so that, without labeling, sections could not be distinguished from those from 
an animal on which autopsj'- had been performed immediately (fig. \B). At four 
hours, the changes were similar to those at two hours, but more marked, so that 
cells could be definiteb' recognized as abnormal. Alost cells, however, even at 
four hours showed remarkably little change, in spite of obvious changes in the 
white matter (fig. 1C). 

3. Rabbits (4, S and 6) Exposed to Carbon Dioxide (25 per cent) and Oxygen 
(75 per cent) for Two Hours; Immediate Autopsy: Ver}" slight but recognizable 
changes were present in the Nissl substance, especially in the cells of the gray 
reticular substance, consisting of slight h 3 'perchromatism or of chromatolysis in 
the earh' stages, similar to that seen post mortem in the normal rabbits. At two 
and four hours post mortem, these changes were slightly more marked but of the 
same character as the postmortem changes in the normal rabbits. (Carbon dioxide 
was given with 75 per cent oxj^gen, an amount far in excess of that necessarr' to 
prevent ano.xemia. Occasional areas of chronic encephalitis were encountered in 
several of the rabbits, but the regions of these areas were strictly avoided in 
making observations.) 

Other Changes . — These consisted of moderate vascular engorgement in the 
animals given carbon dioxide and varjdng amounts of vacuolization (false por- 
encephalia) and axon swelling in the white matter due to postmortem disinte- 
gration. 

Important Indications from These Data. — 1. Postmortem changes 
in the cells of the brain stem of the rabbit up to two or three hours are 
so slight as to be almost negligible with the present method of prepara- 
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tion, and what changes there are, are recognizable. 2. In the rabbits 
exposed to carbon dioxide in an effort to exhaust respiratory neurons, 
there is a hint of particular damage to the large and small cells of the 
reticular grav matter. (See discussion of human material with par- 
ticular reference to that of the respiratory center.) 

THE BRAIN STEM OF MAN 

Material from the human brain stem was studied in the following 
cases : 

1. Woman, aged 65; lobar pneumonia; fixation one and one-half hours post 
mortem 

2. Man, aged 35 ; lobar pneumonia ; fixation one and one-half hours post 
mortem 



Fig 1. — Cells from the reticular gray matter of the medulla of the rabbit brain: 
A, photomicrograph of a normal large cell (normal rabbit), fixed immediately after 
the rabbit was killed ; B, appearance of smaller cells, normal except for slight 
changes in the Nissl substance — from a normal rabbit, the tissues of which were 
fixed two hours post mortem ; C, a large cell with slight change in the Nissl sub- 
stance and slight perineural retraction, but with the structure remarkably well 
preserved — from a normal rabbit, the tissues of which were fixed four hours post 
mortem ; the white matter shows large vacuoles ; D, smaller cells showing loss of 
definition of the Nissl granules and slight nuclear changes — from a rabbit dead of 
bronchopneumonia, the tissues of which were fixed immediatehn 

3. Woman, aged 36 ; lobar pneumonia ; fixation three hours post mortem 

4. Woman, aged 31; bronchopneumonia; fi.xation three hours post mortem 

5. r^Ian, aged 57 : lobar pneumonia ; fixation two hours post mortem 

6. Man, aged 57 : lobar pneumonia, pneumococcic endocarditis (tricuspid) and 
pneumococcic meningitis; fixation one hour post mortem 

7. Rabbit, adult : bronchopneumonia : immediate autopsy and fixation 
The control tissue was from electrocuted persons and was fixed two hours 
post mortem. 
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The changes to be described are only those uniformly present 
throughout all six cases and are not of the type due to iDostmortem dis- 
integration, seen in rabbits. The pneumonic rabbit showed slight 
changes consistent with those found in the human cases (fig. 1 D). 

Changes in Cells (Exclusive of Pigmentation). — 1. Sensory Nuclei (Nucleus 
Cuneatus, Nucleus Gracilis, Sensory Root of Fifth Nerve, Vestibular and Cochlear 
Nuclei) : The control showed moderate shrinkage of cells and perineural retraction 
(edema?) with some decrease in Nissl substance and occasional cells with chroma- 
tolysis. The changes have the appearance of the postmortem changes seen in rabbits. 
The pneumonic person showed marked shrinkage of cells, perineural retraction, and 
chromatolysis that left shapeless, hyperchromatic masses as remnants of many of 
the cells. These changes were much more pronounced than in the control. 

2. Somatic Motor Nuclei (Anterior Horn and Spinal Accessory Cells, Nucleus 
Ambiguus, Hypoglossal Nucleus, Nucleus of Facial Nerve, Nucleus Abducens) : 
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Fig. 2. — Somatic motor cells (hypoglossal nucleus) of the human brain stem 
from a person who died of lobar pneumonia. The cells are relatively intact, except 
for perineural retraction and occasional cell disintegration. 


The control showed excellent preservation of cells except for slight shrinkage and 
perineural retraction. The Nissl substance was almost perfectlj' preserved. The 
pneumonic person showed the cells in good preservation, almost as good as in the 
controls, but with more perineural retraction (fig. 2). 

3. Visceral ?^Iotor Nuclei (Vagus IMotor Nucleus, Nucleus of Tractus Soli- 
tanus) : The control revealed moderate loss of Nissl substance and an occasional 
shrunken cell. The cells were generally well preserved. The changes were prob- 
ably due to postmortem disintegration. The pneumonic person’s cells were similar 
to those of the control with slighth' more change of the same character. The 
lesion was interpreted as an early postmortem change plus some general toxic 
damage. 

4. Cells of Reticular Gray flatter (To Be Discussed) : The control presented 
slight shrinkage of these cells and perineural retraction. The Nissl substance was 
fairly well preserved (figs. 3 and 4N). The pneumonic person showed marked 
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swelling of large and small cells with rounding of the cell outlines, chromatolysis 
and migration of the nuclei to the cell margins, with shrinkage and condensation 
of the nuclei. The changes were most marked in the upper medullary^ (middle) 
expansion, but were present in corresponding levels of expansion in the midmedulla 
(lower expansion) and upper part of the pons (upper expansion) (figs. 3 and 4B). 

5. Cells of Central Gray Matter of Upper Part of Pons (Floor of Fourth 
Ventricle and Floor of Aqueduct of Sylvius Central to Locus Caerulus, and 
Nucleus of Median Raphe of Upper Part of Pons) (To Be Discussed with Sec- 
tion 4) ; The controls showed little change except for pigment (see later 
paragraphs on this), which was present to some extent. The pneumonic person 
showed swelling and irregularity of cell outlines, with migration of the nuclei to 
the cell margins and chromatolysis. 

6. Olivary Bodies and Others: The controls showed changes similar to those 
in the sensory cells, but more marked. The pneumonic person also showed changes 
similar to those in the sensory cells, but more marked. 



Fig. 3. — Cells of the reticular gray matter at the level of the upper part of the 
medulla oblongata in the human brain stem: A, relatively well preserved cells 
from a control ; B, a corresponding area from the brain stem of a person who died 
of lobar pneumonia, showing swelling of cells, chromatolysis, nuclear displacement 
but with shrinkage of the nuclei and little perineural retraction. 

Important Indications from These Data. — 1. An extremely slight, 
though general, lessening of the sharp definition of the Nissl granules 
was present throughout all sections and was interpreted as representing 
the general toxic damage seen in all other tissues of the body (so-called 
cloudy swelling). 

2. Varying amounts of perineural retraction (edema?) were seen, 
most marked in the sensory centers and least marked in the somatic 
motor cells. The assumption that the enlarged perineural spaces rvere 
the result of edema was borne out, as in Chornyak and Sayer’s " work, 
by the presence of perivascular edema as well. The .same appearance 
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was noted by Kubie ® in his hydration experiments on animals. It must 
be remembered, however, that if the tissue is not perfect!} fixed, cell 
shrinkage may occur which may simulate edema closely. The same 
observation was occasionally made in animals examined long post mor- 
tem, but not with any regularity in those examined within the periods 
of time of the human cases. The cells of the vagus motor nucleus, the 
nucleus ambiguus and the nucleus of the tractus solitarius showed 
slightly more damage than did the motor cells, but less than the sensory 
cells. 

3. A rather vaguely defined nucleus in the reticular gray matter, made 
up of a column of cells running from the peduncles downward and 
outward to a position in midmedulla between the nucleus ambiguus and 



Fig. 4. — Cells from fields A and B of figure 3, seen b}' oil immersion. Note 
the relative integrity of the Nissl granules, nucleus and cell outline in the control 
{A) as compared with the marked destruction in the pathologic tissue (5). 
Observe the collection of golden-brown pigment at one pole of the damaged cell. 


the dorsal accessory olive and beyond, was noted particularly. This 
column appeared to have enlargements (o) at the upper level of the pons, 
(&) at a level immediatel}^ caudal to the striae acousticae and (c) at 
the lower limit of the inferior olive, at the pyramidal decussation just 
internal to the spinal accessory motor cells. The cells of this column 
showed extreme degenerative changes, comprising marked swelling, 
partial or complete chromatolysis and eccentric, distorted nuclei. There 
was little perineural retraction here. The changes in this group of cells 
will be discussed in detail in later paragraphs. Extension of this group 


8. Kubie, L. S.: Brain 51:244, 1928 
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of cells into the floor of the aqueduct of Sylvius, medial to the cells of 
the locus caeruleus, and the nucleus of the median raphe also showed a 
marked degree of the same type of damage. 

Pigmentary Changes. — 1, Normal Pigment : This was seen in cells of the locus 
caeruleus (substantia ferruginea) and in occasional scattered cells throughout. It 
appeared as coarse brownish-black granules loading the cytoplasm of the cells. It 
was seen in both animal and human material, and in both control and pathologic 
tissue. 

2. Abnormal Pigment: Delicate golden-brown pigment occurred in masses of 
extremel}- fine granularit}-^ in the cytoplasm of manj^ of the neurons, displacing and 
often replacing the Nissl substance. It was abundant in badl}' damaged cells and in 
cells of older persons and was most marked in those of a partially demented person 
who died of pneumonia. 

This golden pigment was much more abundant in cells of persons who 
died of pneumonia than it was in the cells of controls of the same range 
of age. However,, the amount of chromatolysis and nuclear damage was 
not alwa3’-s proportionate to the amount of pigtnent. The pale-golden 
pigment has been said by various European authors (for instance, 
Kaufmann ®) to be present more commonly in persons of advanced age, 
in demented persons and in those dying of acute infectious diseases, 
particularly typhoid fever. It is supposed to represent an accumulation 
of uneliminated waste products. Its exact character is not known, 
although probably it belongs to the lipochromes. It was never seen in 
animal tissue. 

Other Changes. — 1. I^Ioderate engorgement of blood vessels was noted, with 
edema of perivascular spaces. 

2. Occasional vacuolization of white matter was seen in both control and 
pathologic tissues, but it seemed to have no relation to cell preservation. 

3. One pneumonic person and one control showed slight perivascular round cell 
infiltration in the meninges (probably syphilis or. in the pneumonic person, a 
feature of the “toxic encephalosis” described by Winkelman,^® without apparent 
influence on the nerve cell changes. 

4. One pneumonic person showed a massive polymorphonuclear meningeal exu- 
date. bnt the cells of the parenchyma shoivcd only the same changes as did those 
of pneumonic persons luithout meningitis. 

5. Practically no increase in satellite glia cells was found. 


COMMENT 

The first point essential in dealing with human tissue is the recog- 
nition of the normal conditions and of the character and time of appear- 
ance of postmortem changes, since human material can practically never 

9. Kaufmann. Edward : Pathology for Students and Practitioners, translated 
by Stanley P. Reimann, Philadelphia, P. Blakiston’s Son &: Co., 1929, vol. 3, p. 1871. 

10. Winkelman, N. \V. : Pennsj-lvania if. J. 33:208, 1930. 
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be fixed as rapidly after death as that from the experimental animal. 
The work on the mice and rabbits made me realize two points : ( 1 ) that 
in brain tissue up to two to three hours after death changes due to 
postmortem disintegration were slight and were recognizable, and (2) 
that the profound changes seen in the cells of the human material Avere 
emphatically not due to postmortem disintegration. It must he remem- 
bered that human subjects of electrocution are supposed to die as the 
result of central respiratory failui'e, so that the control tissue might be 
expected to show some changes in the nuclei associated with respiratory 
control. The rapidity of death probabl}'^ accounts for the fact that these 
cells were so little damaged. 

Secondly, it was A’eiy striking that these changes, with certain excep- 
tions to be noted, were identical, though less intense, with the results 
of Chornyak and Sayer " in animals asphyxiated by carbon monoxide. 
The changes were not so profound as those that they observed, but the 
anoxemia of pneumonia is much less intense than that to which their 
animals were subjected. It is further interesting that in the rabbits 
subjected to carbon dioxide, with plenty of oxygen to prevent cellular 
asphyxia, these changes did not occur except for slight damage to the 
group of cells of the reticular gray matter. The one outstanding 
obserA^ation in the human material differing from Chornyak and Sayer’s 
report Avas that only slight change Avas seen in the cells of the vagus 
motor nucleus and the nucleus of the tractus solitarius as opposed to the 
profound disturbances obserA'ed by them. This may perhaps be explained 
by the less intense degree of a similar damaging agent (namely, 
anoxemia) acting on cells perhaps a little more resistant in man than 
in the dog. It is possible, too, that certain cells are essentially more 
susceptible to damage of any sort than others, and that much the same 
changes are found regardless of Avhether the damaging agent is anoxemia 
or bacterial toxemia. Certainly it appears that in pneumonia the most 
profound neiwe cell damage occurs in almost the same areas as those 
so severely damaged by simple anoxemia. 

Particular attention must noAV be called to that irregular column of 
cells in the gray reticular substance. Chornyak referred to the central 
expansion of this “nucleus” as an unidentified nucleus lying in the gray 
reticular substance betAveen the dorsolateral accessory plate of the 
inferior oHa’C and the nucleus ambiguus, and described profound 
damage to these cells as compared AAuth closely adjacent ones. In the 
human series I observed A^ery severe damage to these cells and to cor- 
responding ones in the upper and InAA^er expansions of this mass as Avell. 
^^^len one remembers that the consensus places the respiratory center 
just in this area, it becomes increasingly interesting. Moreover, Lums- 
den " demonstrated in the mammal that ph)'siologically the respiratory 
mechanism can be diA-ided into four philogenetic IcA’^els : (a) a regulatory 
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center in the upper part of the pons (upper expansion?), {h) an 
inspiratory and expiratoiy center close together at the level of the striae 
acousticae and just below it (middle ’expansion?) and (c) a gasping 
center near or caudal to the posterior limit of the fourth ventricle (pos- 
terior expansion?). A combined view of these bits of evidence gives 
one a strong suggestion that this tripartite “nucleus” may be the actual 
center of the respirator}- and perhaps of the vasomotor mechanism, and 
that it bears extremely severe damage both in pure anoxemia and in 
pneumonia. 

In comment I do not wish to intimate that the brain is the only organ 
damaged by the noxious agents in either pneumonia or anoxemia. I 
believe that the liver, peripheral blood vessels and kidneys are greatly 
damaged, together with all the tissues of the bod}-, and that malfunction 
of these probably adds the toxic products of faulty function and 
metabolism to those of bacterial origin. 

CONCLUSIONS 

In death from pneumonia (six cases) there was marked damage to 
the cells of the medullary and pontile centers, the cells of the various 
nuclei showing varying degrees of change. The most severe and the 
least severe damage occurred in corresponding nuclei in the six cases. 
Cells in the sensory nuclei showed more damage than those in the motor 
nuclei. Cells of the reticular gray matter, which has been described by 
others as the probable site of the respiratory and vasomotor centers, 
showed the most severe degenerative changes. 



VIOSTEROL IN EXPERIMENTAL FIBROUS OSTEITIS 
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NEW YORK 

Recent study of osteitis fibrosa cystica has shown this condition to 
be a manifestation of hyperfunction of the parathyroid glands (Barr 
and Bulger; ^ Hunter and Turnbull - ). Experimental proof of this rela- 
tionship was first offered by Jaffe, Bodansky and Blair,® who produced 
the lesions of fibrous osteitis in young guinea-pigs and dogs by injections 
of parathormone. We began the investigations reported in this paper 
with the objects of reproducing the work of Jaffe and his co-workers 
and of discovering whether the administration of viosterol would prevent 
the hone lesions induced h}'^ parathormone. 

METHODS 

Young guinea-pigs weighing between 200 and 350 Gm. were used. The diet 
consisted of oats, hay, carrots, cabbage and water, ad libitum. The animals were 
weighed once a week. Parathormone was injected subcutaneously. Viosterol 250 D 
was diluted in maize oil so that the desired dosage was contained in 0.2 cc. It was 
given orally by means of a Luer syringe. The animals received viosterol for ten 
days before the injections of parathormone were begun. At the end of the experi- 
ment, they were bled to death and examined immediately. The bones were fixed 
in Zenker’s solution plus 5 per cent glacial acetic acid, and decalcified in Muller’s 
fluid. Paraffin sections of the ribs and long bones were stained with hematoxylin 
and eosin. 

The soft tissues were fixed in alcohol, and paraffin sections were stained by the 
von Kossa method as well as in hematoxylin and eosin. However, no calcium 
deposits or other changes relevant to this work were observed. 

The parathormone used in this work was donated by Eli Lilh^ & Company. 
Alead Johnson & Company supplied the viosterol. 


PRODUCTION OF THE LESIONS OF FIBROUS OSTEITIS 

Animals 1, 2, 3, 4 and 5 were used in this experiment. The schedule of the 
dailj" doses of parathormone is given in the table. Animals 2 and 3 each received 
only 326 units of parathormone over a period of twenty-five days. The bone changes 
were comparatively slight. In the ribs, there was some thinning of the cortex with 

From Beth Israel Hospital. 

1. Barr, D. P., and Bulger. H. A.: Am. J. M. Sc. 179:449, 1930. 

2. Hunter, D., and Turnbull, H. : Brit. J. Surg. 19:203, 1931. 

3. Jaffe, H. L. ; Bodansky, A., and Blair, J. E. Arch. Path. 11:207, 1931 ; 
J. Biol. Chem. 88:629, 1930; J. Exper. Med. 52:669, 1930. 
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evidences of subperiosteal resorption. The slightly widened haversian canals con- 
tained fibrous tissue. At the costochondral junction there was thinning of the 
trabeculae, which were surrounded by a few strands of fibrous tissue. The marrow 
showed some congestion. In the long bones, there was a relativel}' small amount 
of fibrous replacement of the marrow at the metaphysis close to the epiphyseal 
cartilage. 

Animals 1 and 5 received 581 units and 849 units of parathormone, respectively, 
over a period of twenty-five days. The bones showed extremely severe lesions of 
fibrous osteitis. In the ribs, there was marked thinning of the cortex with frag- 
mentation and deforming spontaneous fracture. The numerous osteoclasts in their 
deeply excavated Howship’s lacunae further confirmed the active resorption of 
bone. Columns of closelj’- packed fibrous tissue filled the widened haversian canals. 
At the costochondral junction, the trabeculae were fragmented and disorganized. 
Starting from this region and extending, especially in animal 5, far into the shaft, 
the marrow was almost completel}^ obliterated bj^ a large amount of dense connec- 
tive tissue. The changes in the long bones were not as striking as those in the 
ribs. Although there were signs of subperiosteal resorption of bone, and although 
the widened haversian canals were filled with connective tissue, there was no obvious 
thinning of the cortex. The bone trabeculae, however, displayed definite decalcifi- 
cation. The marrow adjacent to the epiphyseal plate was usually replaced by 
fibrous tissue, which, however, did not extend into the shaft. No fibrosis of the 
marrow of the shaft proper was found. 

Animal 4 received 466 units of parathormone over a period of twenty-six days. 
Lesions, equal in severity to those in animals 1 and 5, were found. In addition, at 
the costochondral junctions of the ribs, several definite cysts were observed 
embedded in dense fibrous tissue (fig. 1). 

X-raj”- pictures of the animals in this group, taken after death, showed no 
changes in the bones. 

The bone lesions produced by parathormone in the animals of this 
group agree in all essentials with those reported by Jaffe and his 
co-workers. However, although animals 4, 1 and 5 received different 
amounts of parathormone — 466, 581 and 849 units, respectively — the 
lesions in all of them were of the same order of magnitude. It seems, 
therefore, that above a certain limit of dosage, the extent of the changes 
in the bones does not necessarily run parallel to the amount of parathor- 
mone injected. 

EFFECT OF VIOSTEROL IN EXPERIMENTAL FIBROUS OSTEITIS 

It is well known that adequate though relatively small doses of 
Auosterol cause increased calcification of bone, at least in rickets and 
osteomalacia. Large doses of parathormone produce decalcification of 
bone. The possible antagonism between these two substances raised the 
question whether the administration of A'iosterol could prevent the decal- 
cification and fibrous osteitis caused by parathormone. 

The literature offers conflicting reports on this subject. Hoff and 
Homann * reported increased calcification, as judged by x-ray pictures, 

4. Hoff, F., and Homann, E. : Ztschr. f. d. ges. exper. Hed. 74:258, 1930. 
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m the bones of adult rats from Adosterol. Simultaneous injection of 
parathormone in another group of rats that received the same dose of 
viosterol prevented increased calcification of bone. No microscopic 
examinations or chemical anal 3 '^ses of the bones were made, and the x-ray 
picture, we hold, is not a delicate criterion of bone decalcification in 



Fig. 1. — Tlie costochondral junction of a rib of animal 4 under high power 
magnification Xote the c.vsts embedded in the fibrous tissue that has replaced the 
marrow. 


small animals. The amount of viosterol, evidently 40,000 curative 
rachitic doses, given daily by these workers is highly toxic, and several 
of the animals died within a few da 3 -s. That such massive doses of 
vitamin D should bring about calcification of bone is contrar 3 " to the 
findings of other workers, who almost uniforml 3 ' report decalcification as 
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a result of such doses. Even though this objection is disregarded, the 
method used by Hoff and Homann is not a satisfactory one for demon- 
strating antagonism between parathormone and viosterol. It seemed 
better to attempt to counteract the decalcif)dng action of parathormone 
by means of viosterol than to prevent, by the use of parathormone, any 
possible increased calcification that might occur from vitamin D. Marked 
increase in calcification in normal animals from viosterol is certainly not 
a prominent finding. On the other hand, the decalcifying action of 
parathormone is definite and, within limits, may be brought to any 
desired degree. 

The possible antagonism between these two substances has also been 
considered b)'’ clinicians. Regnier ® observed a patient with von Reck- 
linghausen’s disease who was apparent^ benefited by vigantol. X-ray 
films demonstrated the improvement. Hunter and Turnbull - mentioned 
a possibly farmrable effect in one patient following the use of ultraviolet 
irradiation and preparations of vitamin D. They suggested the use of 
viosterol when parathyroidectomy is contraindicated. Cystic degenera- 
tion of bone in the patient of Snapper and Boeve ® progressed for seven 
weeks after parathyroidectomy, but was checked in two months by 
vigantol. Wilder ’ noticed improvement following the use of vitamin D 
in his case of generalized osteitis fibrosa cystica. Quick and Huns- 
berger ® suggested a probable antagonism between vitamin D and the 
parathyroid hormone. 

Other observations fail to indicate any therapeutic effect of vitamin 
D in osteitis fibrosa cystica. Snapper ® found that viosterol did not 
influence the course of the disease. Prolonged use of large doses of 
cod liver oil, viosterol and ultraviolet irradiation failed in one of Hunter 
and Turnbull’s - patients. 

We attempted to discover whether the fibrous osteitis produced in 
guinea-pigs by parathormone could be prevented by viosterol. 

Apparently rickets has never been produced in the guinea-pig, and 
A’iosterol has seldom been given to this animal. Kreitmair and Moll 
used guinea-pigs in their studies of the toxic effects of massiA^e doses 
of viosterol. We desired to armid toxic dosages, as these bring about 
bone decalcification. Our dosages Avere arrived at as follows ; Calcu- 
lated on the basis of an aA^erage daily food consumption of 7 Gm., the 
minimum daily dose of viosterol, 250 D, that Avill cure rickets in rats is 
0.17 mg. of the oily solution (McCollum’s diet 3143 and five day test 

5. Regnier, E. : Fortschr. a. d. Geb. d. Rdntgenstrahlen 39:696, 1929. 

6. Snapper, I., and Boeve, H. J.: Deutsches Arch. f. klin. kled. 170:371, 1931. 

7. Wilder, R. kl. : Endocrinologj’' 13:231, 1929. 

8. Quick, A. J., and Hunsberger, A.: J. A. AI. A. 96:745, 1931. 

9. Snapper, I.: Arch. Int. Aled. 46:506, 1929. 

10. Kreitmair, H., and AIoll, T.; Aliinchen. med. Wchnschr. 75:637, 1928. 
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period ).“ Since our guinea-pigs weighed approximately ten times more 
than the young rats used in the standardization of viosterol, we arrived 
at 1.7 mg. as a theoretically minimal basic dose. As it was desired to 
give sufficient vitamin D to produce an effect, doses varying from 2 to 
20 mg. of viosterol were employed. These, it was felt from the work 
of Bills and Wirick on rats, would entail no danger of toxic effects. 

In this experiment, 9 animals were used (6, 7, 8, 9, 10, 11, 12, 13 and 14). All 
but animals 11, 10 and 6 received parathormone (table). These three animals were 
given viosterol alone in doses of 2, 8 and 20 mg., respectively. Microscopic exam- 
inations of the ribs and long bones revealed no abnormalities. Doses of parathor- 
mone similar to those given animals 2 and 3, i. e., from 326 to 345 units over a 
period of twent 3 '-nine daj's, were given to animals 12, 14 and 8, which, in addition, 
received dailj' doses of 2, 8 and 20 mg. of viosterol, respectiveljc The mild lesions 
of bones observed in animals 2 and 3 were present here. Although the changes 
in the bones of 12, 14 and 8 ma}' possibly have been less than in the two controls, 
the differences were too slight to be considered significant. Animals 7, 9 and 13, 
which received dail}^ 2, 8 and 20 mg. of viosterol, respectivelj^, were given the same 
schedule of parathormone dosage as guinea-pig 4, i. e., 466 units over a period of 
twent 3 '-six da 3 's. In these three animals, lesions were almost completely absent in 
the ribs, and the changes in the long bones were much less than in the control. 
This apparent antagonism could not be demonstrated in later experiments, and we 
can offer no satisfactor 3 '’ explanation for its occurrence. 

In order to obtain more definite and extensive information on the question of an 
antagonistic action between viosterol and parathormone another group of five ani- 
mals was taken (15, 16, 17, 18 and 19). No. 19, serving as a control of the potency 
of the parathormone, received 581 units in twent 3 '-five da 3 ’'s, the same amount as 
guinea-pig 1 in a previous group. T 3 ’’pical and severe lesions of fibrous osteitis 
vere produced. Animals 16 and 17 were similarl 3 f treated, but in addition received 
15 mg. of viosterol daihn Striking lesions of fibrous osteitis were found and were of 
unusual severit 3 ', especialh' in the long bones. In fact, the changes in the long 
bones were the most pronounced we had 3 '’et encountered. The cortex was shattered 
and fragmented and, in certain areas, occupied by compact masses of fibrous tissue. 
Numerous osteoclasts bore evidence of active resorption of bone. The trabeculae 
had disappeared almost completel 3 ’-, and the fibrous replacement of the marrow had 
gone so far as to conve 3 " the impression that the entire metaphysis was one solid 
mass of connective tissue. Animals 18 and 15 received 15 mg. of viosterol daily in 
addition to 466 and 849 units of parathormone, respectivel 3 % over a period of twent 3 '- 
fi^e days. Severe lesions of fibrous osteitis were found, more extensive in the long 
bones than in the ribs. The changes in the long bones were, in fact, more pro- 
nounced in 18 and 15 than in controls 4 and 5, which received no viosterol. 

In a group of ten animals, various modifications of the schedules of parathor- 
mone dosage were used in a further attempt to demonstrate a possible antagonism 
between this substance and viosterol. The animals were run in pairs, one receiving 
parathormone alone, and the other the same amount of parathormone plus 15 mg. 
of viosterol. Animals 20 and 21 were given 464 units of parathormone over a 
peno of twenty-six days, the latter animal, in addition, receiving 15 mg. of 
^ losterol daih . Severe lesions of fibrous osteitis were found in the ribs and long 
bones of both animals. 


11. Bills, C. E. ; Personal communication. 

12. Bills, C. E., and Wirick, A.; J. Biol. Chem. 86:117, 1930. 
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It will be observed from the table that animals 22 and 23 received 380 units of 
parathormone in large doses at intervals over a period of twenty-two days. The 
animals were allowed to rest for from two to three days between the injections of 
60 or 80 units of parathormone. No. 23 received, in addition, IS mg. of viosterol 
daily. In animal 22, the lesions of fibrous osteitis were marked. In the ribs, the 
cortex was thinned, and the greatl 3 '’ widened haversian canals were filled with cel- 



Fig. 2. — The proximal end of a tibia of animal 16. The bon}' trabeculae and 
marrow of the metaphysis are almost completely replaced by fibrous tissue. 


lular connective tissue. Numerous osteoclasts were seen in the haversian canals as 
well as in the subperiosteal and endosteal regions. Similar evidences of resorption 
were visible around the trabeculae at the costochondral junction, and the marrow in 
this area was replaced by fibrous tissue. In the long bones, the greatly widened 
haversian canals were likewise packed with connective tissue. So marked was this 
process that in places the cortex was almost completely replaced by fibrous tissue. 
Numerous osteoclasts in Howship’s lacunae surrounded the trabeculae and were 
present in the endosteal and subperiosteal regions. The usual replacement of the 
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metaphyseal marrow by fibrous tissue was obser^•ed. The marrow of the shaft 
was congested. A few islands of connective tissue could be discerned in the outer 
rim of the epiph 3 'sis. In animal 23, in spite of the daily administration of IS mg. 
of viosterol, striking lesions of fibrous osteitis were present in the ribs and long 
bones. In fact, the resorption of bone and fibrous replacement of the marrow were 



Fig. 3. — High power magnification of section shown in figure 2. Note 
epiphyseal cartilage in lower right corner, almost complete absence of bonj' 
trabeculae and fibrous tissue replacement of marrow. 


essentialh' as severe in this animal as in control 22, which received parathormone 
alone. 

Animals 24 and 25 received rapidlj’- increasing doses of parathormone up to the 
twelfth day when 80 units were given. During the ne.xt three days the dosage was 
dropped to 10 units daily, at which level it was maintained until the end of the 
experiment on the twentj'-sixth daj' (table). Animal 25 was given, in addition, 
15 mg. of viosterol daily. The lesions of fibrous osteitis in this animal were much 
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Any compensator}' mechanism that takes place e^idently did not function so well 
in animal 25, which was given 15 mg. of viosterol daily. A synergistic action 
between parathormone and viosterol should possibly be considered in this instance.^'* 
Animals 26 and 27 received increasing doses of parathormone up to a maximum 
of 80 units on the twelfth day, and no further injections during the remaining 
fourteen days of the experiment (table). Animal 27 was given 15 mg. of viosterol 






*. 'A' 



Fig. 5. — The metaphysis of a tibia of animal 27. An area of fibrous replace- 
ment containing many osteoclasts. Some of these are seen in Howship’s lacunae. 


daily, in addition. Both animals showed moderately severe lesions of fibrous osteitis, 
which were much more extensive in the long bones than in the ribs. 

The table shows the dosage of parathormone given to animals 28 and 29. They 
received doses identical with those given the previous two pairs up to the fifteenth 

14. Taylor, N. B. ; Weld. C. B. ; Branion. H. D., and Kay, H. D. ; Canad. 
1^1. A. J. 25:1, 1931. 
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day, when the experiment was terminated. Animal 29 received 15 mg. of viosterol 
daily. Lesions of the severest grade were present in the ribs and long bones of 
no. 28. Animal 29, which received viosterol, showed lesions of fibrous osteitis of 
moderate severity, but in this case they were unquestionably less marked than 
those in animal 28 receiving parathormone alone. 



Fig. 6. — The cortex just below the costochondral junction of animal 28. Note 
the dense fibrous tissue surrounding the bonv trabeculae. 


SUMMARY 

Three (7, 9 and 13) of five animals receiving viosterol plus 466 
units of parathormone showed practically negligible changes in the bones 
compared with the control animals (4 and 20), which were given no 
viosterol. The lesions in the remaining two animals (IS and 21) were 
at least as severe as those found in the control. Two animals (28 and 
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29) were given rapidly increasing doses of parathormone over a period 
of fourteen days, the latter receiving A’iosterol. The lesions in this ani- 
mal were strikingly less marked than those in its control. Throughout 
our work, it was only in this instance and in three of the animals of the 
previous group that viosterol seemed to show an antagonism to the action 
of parathormone. 

Four animals (1, 19, 16 and 17) received 581 units of parathor- 
mone, the latter two being given viosterol. These two showed, if any- 
thing, even more severe fibrous osteitis than the two controls. 

Two animals (5 and 15) received 849 units of parathormone. In the 
animal given viosterol (15) more extensive lesions were found than in 
the control. 

FIa'c animals (2, 3, 8. 12 and 14) received 326 units of paiathor- 
mone. The lesions of the bones in all of them were comparatively mild, 
and were not significant^ less in the three treated with viosterol (8, 12 
and 14). 

Animal 22 received rapidly increasing doses of parathormone, total- 
ling 380 units. Equally severe lesions of the bones were found in this 
animal and in 23, to which viosterol was given. 

In animal 24, which received 480 units of parathormone, the changes 
in the bones were comparatively slight. The lesions in animal 25, which 
received viosterol in addition, were severe. 

Two animals (26 and 27) were given 310 units of parathormone 
over a period of twelve days, and then allowed to rest for fourteen days. 
Identical lesions of moderate severity were found in the bones of both 
animals in spite of the fact that viosterol was administered daily to 
animal 27. 

COMMENT 

Lesions of fibrous osteitis can be produced at will in guinea-pigs by 
repeated injections of parathormone. As the parathyroid hormone and 
vitamin D are antagonistic in several respects, an attempt was made to 
determine whether these lesions could be prevented by Auosterol. The 
latter causes fixation of calcium in the bones, at least in rickets and 
osteomalacia, while the parath 3 Woid hormone brings about mobilization 
of calcium from the bones. Viosterol produces a rise of serum phos- 
phorus. whereas with parathormone a diminution is obtained. That both 
potent substances can raise the serum calcium, does not. as Hoff and 
Homann have remarked, mitigate against an antagonism. Parathormone 
increases the liberation of calcium from bone, whereas therapeutic doses 
of vitamin D increase the absorption of calcium from food.^'^ In both 
instances, the blood may contain an increased amount of calcium. Since 

15. Bauer. and Marble. .A.: J. Clin. Investigation 11:21. 1932. 
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the hypercalcemia following overdosage with viosterol is probabl)' 
dependent on demineralization of the skeleton/® small amounts of 
viosterol were given. 

In this work, the lesions of fibrous osteitis were not prevented by 
viosterol. Although a few of the animals given viosterol showed less 
severe lesions, the changes in the bones of the great majority were unaf- 
fected. Jaffe and his co-workers reached the same conclusions.^^ John- 
son and \\hlder apparently obtained essentially similar results, accord- 
ing to their preliminary report. 

CONCLUSIONS 

Repeated injections of parathormone produced the bone lesions of 
generalized fibrous osteitis in guinea-pigs. 

Viosterol did not prevent these lesions. 

An antagonism between vitamin D and the parathyroid hormone was 
not demonstrated b}’ the method used in this Avork. 

16. Hess, A. F. ; Benjamin, H. R., and Gross, J. : J. Biol. Chem. 94:1, 1931. 

17. Jaffe, H. L. ; Bodansky, A., and Blair, J. E. : Proc. Soc. Exper. Biol. & 
Med. 29:202, 1931. 

18. Johnson. J. L., and Wilder. R. M.: Am. J. M. Sc. 182:800, 1931. 



EXPERIMENTAL PATHOLOGY OF THE LIVER 

IX. RESTORATIOX OF THE LIVER AFTER PARTIAL HEPATECTOMY AXD 
PARTIAL LIGATIOX OF THE PORTAL VEIN 

GEORGE W. STEPHENSON, M.D. 

Fellow in Surgery, the Mayo Foundation 

ROCHESTER, MINN. 

Although it has been demonstrated ^ that restoration of the liver 
after either mechanical or toxic injury is actually restoration of the 
tissue, and that such recovery progresses more rapidly on a diet high 
in carbohydrates, onl)’ indefinite evidence has been published concerning 
the effect of alteration of the amount of blood reaching the liver bv 
way of the portal vein.- 

Following the report by Higgins and Anderson® on their success 
with partial hepatectomy in standardized white rats, it seemed that 
some aiiplication of their quantitative methods of investigation might 
be applied to the problem of the effect of partial ligation of the portal 
vein on restoration of the liver following partial removal. 

METHOD OF EXPERIMENT 

In order to be sure of the ratio of the weight of the liver to the 
total weight of the animal, twenty-five rats from the stock pens were 
weighed and killed by exsanguination and their livers removed cleanly, 
rinsed lightly once, and weighed after light sponging to remove excess 
water. From the sum of the ratios of the weight of the liver to that of 
the body, a mean ratio of 0.0419 was derived. By applying the methods 
published b}^ Dunn ■* in 1929, it rvas ascertained that this ratio was not 
only significant for all body weights within the limits of the group, 
but that there was a high correlation coefficient of 0.8726. From the 
same material it was possible to develop a formula by which to estimate 
the weight of the liver b)^ the weight of the body of any given animal. 

M'^ork done in the Division of Experimental Surgerj’ and Pathologi-. 

1. Fishback, F. C.: Arch. Path. 7:955, 1929. Mann. F. C.: Am. J. M. Sc. 
161:37, 1921. Ponfick, E. : Virchows Arch. f. path. Anat. 118:209, 1889. Rous, 
P., and Larrimore, L. D.: J. Exper. Med. 31:609, 1920. 

2. Mann, F. C. ; Fishback, F. C. ; Gaj', J. G., and Green, G. F. : Arch. Path. 
12:787, 1931. 

3. Higgins, C. AI., and Anderson, R. LI.: Proc. Staff Meet., Lfayo Clin. 
5:243, 1930. 

4. Dunn, H. L. ; Physiol. Rev. 9:275, 1929. 
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The finding that the relation of the weight of the liver to the weight 
of the body is practically constant, at least among the young adults that 
were observed, is amply borne out b}'’ Donaldson.^ 

After the establishment of standards, a series of rats was operated 
on according to the technic of Higgins and Anderson, with the additional 
procedure of partially occluding the portal vein by ligature as in the 
first stage of the operation described b}'^ Dragstedt.® After partial 
hepatectom)’^ and weighing of the hepatic tissue removed, the portal 
vein was accuratel)'' identified, a point above the last tributary selected, 
and a linen ligature passed about it. This ligature was tied over a wire, 
which was then removed (fig. 1). The wire was so selected as to 
approximate half of the diameter of the vein. The abdominal wall 
was then closed in two layers. Following operation, the rats received 



Fig. 1. — This semidiagrammatic view of the liver, stomach and omentum shows 
the operative procedure. Resection of the liver is completed, and the portal vein 
is partially ligated. The omental collateral vessels that develop following the oper- 
ation and the small adhesions between the duodenum and the free edge of the liver 
are shown. These adhesions, separated for exposure, usually contain collateral 
vessels. 

a solution of dextrose in water for the first twenty-four hours; they 
were then returned to the stock ration and tap water. 

The mortality during the operation and in the succeeding twenty- 
four hours was rather high, as might be expected in such radical 
procedures on small animals. Necropsy was unsatisfactory except in 
the presence of peritonitis, which was unusual. 

Groups of rats were killed at three, eight, fourteen, twenty-one 
and twenty-eight days after operation. These periods were selected as 

5. Donaldson, H. H. : The Rat: Data and Reference 'I'ables for the Albino 
Rat, Ivfemoirs of the Wistar Institute of Anatomv and Biologv, ed. 2, Philadelphia, 
1924. 

6. Dragstedt, L. H. : Science 73:.315. IQ.Il. 
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most likely to reveal significant changes and as making it possible to 
compare the results with those of Higgins and Anderson. Each rat was 
lightly anesthetized and weighed, the abdomen opened, and the amount 
of collateral circulation determined. The animal was then killed by 
exsanguination, and the liA'^er was dissected free from all attachments, 
rinsed once, dried lightly and weighed. Specimens were taken from 
typical livers in each group, and paraffin sections were stained with 
hematoxylin and eosin. These sections were compared with sections 
taken from the livers of normal rats used for the standard series. 

After the expected weight of the liver had been calculated from 
the weight of the animal according to the formula derived from the 
standard series, it was possible to estimate the variation from the 
expected weight in each rat, and to determine the amount of change 
from the estimated weight of the remnant left at operation. 



Fig. 2. — The graph shows the ratios after operation. In all cases, the weight 
of the liver was plotted against the weight of the body. The ratios cluster about 
one line, irrespective of the time interval, except for the first three days: in the 
three daj" group, the mean ratio is showm as a short line below the other. In each 
group, cases are well distributed as to weight of body. 

OBSERVATIONS 

Before operation, the ratio of the weight of the liver to that of the 
body was, as has been stated, 0.0419; the mean ratio of the remnants 
after operation was 0.0113 for the whole series. In eight rats killed 
on the third day after operation, the ratio was found to have increased 
to 0.0190. By the eighth day, in a group of ten rats, the ratio had 
further increased to 0.0289, but it changed little thereafter (figs. 2 
and 3). After the eighth day, the curiae of growth of the liver became 
almost a straight line at about 72 per cent of the expected ratio. 

Considering the actual average weights of the liver in the various 
groups, there was a sharp rise in the mass of the remnants until the 
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eighth da)% amounting to 2.38 Gm., after which there was a gradual 
fall again to 1.74 Gm. at four weeks. This represents an increase of 
about 300 per cent at the high point, but it is only about two thirds 
of that reported by Higgins and Anderson. 

The effect of the operative procedure on the weight of the whole 
animal was definite and lasting. There was a decrease in total weight, 
starting immediately after operation, reaching its maximum at the 
second week, and returning toward normal after that time. However, 
at the end of the experiment, the average weight remained 5.98 Gm. 
below the preoperative level. 

The response in restoration of the liver was correlated roughly with 
the amount of collateral circulation that had developed ; it was evident 
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Days 

Fig. 3. — The graph sliows the weight of liver after operation. The percentage 
of total weiglit was due to hepatic tissue at various periods after operation. After 
the eighth day, there was very little. 

that in those rats with large collateral vessels restoration was definitely 
retarded. Likewise, large collateral vessels were coincident with 
loss of bod}' weight. Conversely, the lack of collateral vessels was 
paralleled by increase in weight of liver, and in total weight as well. 
Thus, large collateral veins were taken as prima fade evidence of 
successful partial obliteration of the portal A^ein, and in such animals 
the ratio of the weight of the liver to the weight of the body was 
uniformly low. 

The veins that developed after operation were usually most noticeable 
in the omentum, part of which was always found adherent to the 
abdominal wall at the operative scar (fig. 1). These collateral veins 
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were often larger than the normal portal vein, and were accompanied 
by smaller veins running up along the esophagus and in the adhesions 
usually found between the duodenum and the free edge of the liver. 

In a few of the animals, 'the abdominal veins were grossly visible 
through the wall of the abdomen, but if the omental collateral vessels 
were large, transillumination disclosed many large vessels. Ascites was 
never found in an uncomplicated case, although occasionally at necropsy 
of an animal that had died from peritonitis, free fim’d was found in 
the abdomen. 

The cytologic changes were of interest during this period of restora- 
tion. In the normal rat, the capsule of the liver was usually thin, and 
the lobules were fairl)’ large. Centi'al lobular veins were about two or 
three for each low power field, and each lobule was surrounded by one 
or tAvo distinguishable peripheral triads consisting of radicles of the 
portal A'^ein, hepatic artery and biliary duct. The cells of the Iwer Avere 
regular, or polyhedral; they averaged about 20 microns in diameter, 
Avith a definite cell membrane and a homogeneous cytoplasm. The nuclei 
Avere about 8 microns in diameter, and each contained from one to three 
nucleoli. 

On the third day after operation, the capsule of the Iwer Avas some- 
AA’hat inflamed, being thicker and containing a feAV invading leukocytes. 
Central veins and peripheral triads Avere more prominent, averaging 
one more for each Ioav poAver field than the normal, and the hepatic 
cells Avere larger, measuring about 24 microns. Their regular pol)^- 
hedral outlines Avere lost, and the c3’-toplasm Avas definitely A'^acuolated. 
This Avas probably “cloudy SAvelling,” for the most part, but there cer- 
tainly Avas actual degeneration near the center of most of the lobules. 
The sinusoids Avere large and irregular near the central A'^ein, but almost 
indistinguishable at the periphery of each lobule. 

At the end of eight days, restoration had occurred to some extent, 
and conditions Avere almost normal. The cells near the central A^eins 
Avere irregular and had A'esicular cytoplasm and small, deeply staining 
nuclei. The sinusoids Avere Avider at the center of the lobule than at 
the periphery, but the picture might Avell be mistaken for the normal. 
These observations correspond Avith those reported by Milne.' 

At tAvo Aveeks and after, the only difference from the normal Avas in 
the A’esicular character of the hepatic cells about the central A^eins. In 
the third and fourth Aveeks, some mitotic figures Avere seen in the 
parenchymal cells. 

COMMENT 

Although the results of these experiments seem to indicate that 
decreased portal blood supply may retard the restoration of the rat’s 
liver after partial hepatectomy, it must not be assumed that this factor 

7. Milne, L. S.: J. Path. & Pact. 13:127, 1909. 
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alone is responsible. It would strengthen such a conviction, however, 
if the problem were reversed and h)^pertrophy of the liver produced by 
establishment of actir^^e congestion through increased blood supply to 
the organ alone. This has not been done in rats because of technical 
difficulties, but Higgins ® has mentioned that hypertrophy of the liver of 
a chicken was observed following ligation of the vena cava above the 
kidney, which caused a reversal of flow in the renal portal system and 
induced a distinct increase in the amount of portal blood reaching the 
liver. 

^^’hether the amount of blood supplied to the liver through the 
hepatic artery bears an}'' relation to the ability of the liver to regenerate 
following injury seems highly speculative. This has not been approached 
experimentally so far as is known, but this source of supply is so insig- 
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nificant relatively that it does not prevent atrophy when the portal 
branches are ligated. 

Qualitative studies of the portal blood in the liver following partial 
ligation of the portal vein have not been made, and I do not know 
how far certain hypothetic changes in the oxygenation of the tissues 
and decreased rates of flow may account for the results. However, it 
seems difficult to believe that any appreciable effect has been induced 
by such qualitative changes (if they exist), as the hepatic artery had 
supplied its full quota of blood to the organ. 

Assuming that the amount of portal blood reaching the liA'er was 
mainly responsible for the reduced restoration following partial removal, 
how does that fact apply clinically? It may be that these observations 
explain, in part, the difference between the so-called portal cirrhosis 
and those degenerative processes that have been grouped together under 
the term acute atrophy. In both conditions, large quantities of hepatic 


8. Higgins, G. AI. : Anat. Rec. (siipp.) 48:21, 1931. 
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tissue are affected, yet if death does not follow the acute destruction, 
the cirrhosis becomes progressive, and the atrophy usually ends by 
restoration, both physical and functional. In portal cirrhosis, the degen- 
erative process is mainly about the portal radicles, and the fibrous tissue 
laid down in the process of repair must seriously impair the blood 
supply to the surrounding hepatic tissue, even from the first. In the 
presence of atrophy, however, the blood supply is adequate, and if the 
original injury has not been too great, and if the injuring agent is 
removed, complete restoration is the rule. 

Observations of the effect of diverting part of the poi'tal blood from 
the liver on the general weight of the bod}'- are of interest in the light 
of the clinical picture of hepatic infantilism, in which impaired develop- 
ment is explained on the basis of hepatic insufficiency. Although the 
livers in the rats seemed normal after operation, it is possible that the 
shunting of the blood through an artificial Eck fistula upset the bodily 
economy so that vital functions of growth were impeded. 

SUMMARY 

By combining partial hepatectomy with partial ligation of the portal 
vein in white rats, it has been possible to prevent, to some extent, the 
restoration that follows simple partial removal of the liver. 

The livers of a series of forty-one rats studied over a period of four 
weeks did not return to more than 76 per cent of the expected weight, 
and the weights of the bodies of the animals were continuously below 
the preoperative level. 

Although some of the degenerative and regenerative changes 
reported by others as following simple partial hepatectomy were 
observed, these changes were not so marked after this combined opera- 
tive procedure. 
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The biologic factors that control the rapid restoration of the liver 
following partial removal of the organ are still imperfectl)'’ known. 
Restoration does not take place from the level of the cut surface, as in 
lower forms of life following removal of appendages, but results from 
cellular hypertrophy as well as Iwperplasia of the lobes that remain fol- 
lowing partial hepatectomy. Does the liver in the mammal recover its 
preoperative size and volume in response to a demand by the organism 
for functional hepatic parenchyma? This would appear probable, 
except for the fact that the volume of the liver in any normal animal is 
always functionally greater than that actually required. The liver, as 
shown clinicalh’- and pathologically, possesses a wide margin of safet 5 q 
and there is ever}’- indication that an organism may function adequately 
with a greatly reduced hepatic parenchyma. 

Experimentally Ydiipple and Hooper ^ showed that when in animals 
the portal blood was diverted from the liver through an Eck fistula into 
the posterior vena cava, the volume of the liver was reduced to half its 
normal size, and that, despite the reduction, with proper diet and housing, 
these animals maintained apparent good health. Mann and Magath - found 
that when 30 per cent of the lii'er of an animal with an Eck fistula was 
removed, the remaining portion remained unchanged, and there was 
essentially no restoration, and that even with this additional loss of 
hepatic parenchyma the animals remained apparently normal. 

Stephenson "• found that when he combined partial ligation of the 
portal vein with partial removal of the liver in the white rat, normal 
restoration of the organ did not occur. Although he attempted to con- 

From the Division of Experimental Surgery and Pathology, the Mayo 
Foundation. 
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strict the portal vein in each animal to a corresponding diameter, it was 
obviously impossible to deliver equal amounts of blood to the hepatic 
remnant in every animal. Accordingly, varying amounts of hepatic 
tissue were restored, but he never encountered more than 76 per cent 
of the volume that, according to the work of Higgins and Anderson,"* 
should develop in response to partial removal alone. 

These observations following partial removal of the liver of the dog 
with Eck fistula, and of the rat after restricting the volume of portal 
blood entering the liver, indicate the significance of the blood volume as 
a factor in controlling the extent of hepatic restoration. If the volume 
of blood that entered a lol^e of the liver largel}'^ determined the extent of 
restoration that occurred after partial removal of the organ, then, con- 
versely, an increase of blood delivered to the hepatic remnant should 
induce an increased amount of new hepatic parenchyma. Accordingly 
we proposed to test that hypothesis. 

The domestic fowl, because of certain vascular arrangements between 
the systemic and the portal circulation, is an excellent subject on which 
to determine the effect on the liver of increasing the amount of blood in 
the portal vein. There is an anastomosis between the inferior mesenteric 
vein and the iliac veins that lie along, or often embedded within, the 
kidneys. Thus, through the inferior mesenteric vein, a tributary of the 
portal vein, there is direct venous continuity between the portal and 
postcaval vascular systems. 

The liver of the fowl is soft and friable in texture and ordinarily com- 
prises two principal lobes, a right and a left, of which the right is con- 
siderabl)'^ the larger. Although the two lobes are connected at their base 
by a narrowffsthmus of hepatic tissue, the left lobe may be easily ligated 
and surgically removed and the liver thereby reduced to about 60 per 
cent of its original size. When the left lobe of the liver is removed, 
restoration of the remaining lobe, to an extent such as takes place in 
mammals, does not occur. In a large series of hens subjected to the 
removal of the left lobe of the liver slight restoration did occur, but we 
have never encountered a restored liver, even after two or three months, 
with a weight equal to its original preoperative weight. It is our opinion 
that under these conditions some of the portal blood may have been 
diverted through the anastomosis of the inferior mesenteric and iliac 
veins into the posterior vena cava and thereby the volume of portal blood 
that was delEered to the remaining right lobe of the liver reduced. 

The data condensed in this report have been assembled from a series 
of observations that we have made on the lir-ers of white leghorn 
cockerels in which we had diverted the blood in the iliac and the femoral 


4. Higgins. G. M., and Anderson, R. M. : Arch. Path. 12:186, 1931. 
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veins from the posterior vena cava through the anastomosis with the 
inferior mesenteric vein into the portal vein and thence through the 
right lobe of the liver. 

METHOD OF INVESTIGATION 

Forty white leghorn cockerels, aged approximately 6 months and ranging in 
weight from 1,100 to 1,300 Gm., were used. The flock was divided into three 
groups, all of which were maintained on the same food and water ration and were 
housed in laboratory cages under identical laboratory conditions. Five fowls were 
not operated on, but served as the control group for data on the weight of the 
liver and the weight of the bod}' during the period of observation. Ten fowls 
were subjected to partial hepatectomy, in which the left lobe of the liver was 
removed through a left lateral abdominal incision. Twenty-five fowls were 
subjected to a two stage operation wherein the posterior vena cava was ligated 
just anterior to the kidney at the first operation (fig. 1), and two or three weeks 
later the left lobe of the liver was removed. 
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Fig. 1. — In Oj normal vascular relations between the systemic and the portal 
circulation in the fowl are shown ; in b, ligation of the postcaval vein and increased 
size of the portal system due to diversion of systemic blood. 


Of the ten fowls from which the left lobe of the liver was removed, two died 
as a result of operative difficulties, whereas of the twenty-five subjected to the 
more difficult procedure of ligating the vena cava, three died during the operation, 
and nine others died from unknown causes during the ensuing twenty-four hours. 
Thus eight cockerels with only partial removal of the liver and thirteen with both 
partial removal and ligation of the posterior vena cava survived the operations, and 
the data derived from them with those from the control flock are reported. All 
cockerels were allowed to live for four months after operation and were killed 
by severing the blood vessels of the neck. All were healthy and had gained in 
weight; the weights ranged from 1,600 to 2,100 Gm. when the cockerels were 
killed. 

OBSERVATIONS 

Although the gross appearance of the restored livers indicated b}' the 
sizes of the remaining right lobes was sufficient to convince us that a 
difference in the extent of restoration had occurred in these two groups 
of cockerels on which operation had been performed, an anal)-sis of the 
data from the standpoint of the weight of liver and bod}' is difficult. It 
is obviously impossible to apply the statistical method, as we did with the 
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weights of the liver assembled from our study on hepatic restoration in 
white rats, for the number of fowls is insufficient. It is obviously impos- 
sible, too, to gain anything like an adequate estimate of the ratio of the 
weight of the liver to the weight of the body in this series. Furthermore, 
such a ratio at the time the fowls were killed would be quite different 
from that at the time of operation. In order to have accurate indication 
of the changes in the weight of the liver during the experimental period, 
it was necessary to know the weight of the liver in a large senes of 
cockerels both at the time of operation and at the conclusion of the 
experiment. This we have not attempted. We have killed all fowls, 
however, at corresponding periods following a feeding, so that the 
changes in the weight of the liver, which pursues a c3'-clic activity 
related to feeding,^ did not enter into our computation. The fowls were 
weighed just before killing. The livers were removed, all excess blood 
was drained from them, and the}' were carefully weighed. 

Since the weights of these experimental cockerels when killed varied 
from 1,600 to 2,100 Gm., we have not attempted to correlate the weight 
of the liver with the weight of the body. But we have restricted con- 
sideration to the weight of the restored liver at the termination of the 
experiment, and have contrasted it with the estimated weight of the 
hepatic remnant after partial hepatectomy. Within certain limits of 
error we have computed the liver component that was removed at opera- 
tion at 40 per cent of the total liver. This figure, we realize, is subject 
to error ; for although the same lobe was removed in each animal, 
identical percentages of one lobe in relation to the total liver are not 
likely to obtain for all individuals. However, for our purposes, it has 
seemed adequate to estimate the amount of liver that remained within 
the fowl following paitial removal on the basis of the amount removed. 
Thus, knowing the amount actually remoA'ed at operation, we were able 
to estimate the amount that remained within the peritoneum. Subse- 
quently. when the fowl was killed four months later, the weight of the 
hepatic remnant subtracted from the final weight of the liver was the 
amount of liver accepted as the restored portion during the period of 
observation. 

A summary of the data derived from all fowls subjected to partial 
hepatectomy, but without the ligation of the vena cava, showed that 
although a considerable amount of hepatic restoration had occurred, the 
preoperative weight of the liver was not regained. In this first series 
the average preoperative weight of the liver of the eight cockerels was 
estimated to be 28.25 Gm. An average of 11.30 Gm. was removed sur- 
gically from each fowl, so that 16.95 Gm. of liver was estimated as the 
average weight of the hepatic parenchyma that remained in the peri- 

5. Higgins. G. M. ; Berkson, J., and Flock, E. : Proc. Staff Meet., !Mayo 
Clin. 7:132. 1932. 
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toneum. At the end of the experiment, four months later, an average 
■weight of liver of 24.67 Gm. was encountered. This is an amount 
3.58 Gm. less than the estimated weight of the liver at the time of opera- 
tion. Although the difference between these two figures is not large, yet 
in contrast with corresponding observations on mammals it is significant. 
Furthermore, there was an average increase of 550 Gm. in the weight 
of the cockerels during this period, so that certain increases in the 
weight of the liver might well haA^e been anticipated. Some restoration 
had occurred, and the average increase in the weight of the liver during 
the four months over the estimated weight of the hepatic remnant fol- 
lowing operation was 7.7 Gm., which is an increase of approximately 45 
per cent. 



Fig. 2. — In a is shown the left lobe of the liver of a cockerel four months after 
removal of the right lobe; in b, left lobe of the liver of a cockerel four months 
after ligation of the postcaval vein and removal of the right lobe. The increase 
in size is apparent. 

The data assembled from the group of thirteen cockerels in which 
the posterior A’^ena cava Avas ligated and the left lobe of the liver removed 
shoAved a much greater increase in the extent of restoration of the 
remaining right lobe (fig. 2). In these cockerels, the inferior mesenteric 
A'ein Avas ahvays from three to four times its usual size, distended by the 
increased volume of blood coursing from the legs and the kidneys to 
the portal A'ein. In this series, an average of 11.2 Gm. of liver Avas 
removed from ten days to tAvo Aveeks after the posterior vena caA’a had 
been ligated. leaA'ing an average of 16.78 Gm. of parenchyma Avithin the 
caA'ity of the bod}’. After four months, the cockerels Avere killed, and 
the aA-erage Aveight of the liA’cr AA'as 29.27 Gm. Since the hepatic 
i-emnaiit at operation AA’as estimated to AA’eigh 16.78 Gm.. Ave conclude 
that approximateh' 12.49 Gm. of liA-er had been produced in each foAvl 
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during the experimental period. In each of the thirteen successful 
experiments, a liver was encountered at necropsy greater in weight than 
that estimated present before operation. The average increase in the 
weight of the liver in these fowls subjected to both operations, in which 
the systemic blood from the legs and kidneys was shunted through the 
inferior mesenteric vein into the portal vein, was greater by 4.79 Gm. 
than that in the weight of the liver in those subjected to partial removal 
alone. In other words, as far as we were able to secure an accurate 
analysis of the data, we had induced in these fowls, by the increase in 
the amount of blood passing through the gland, restored livers approxi- 
mately 62 per cent greater than in the flock with partial hepatectomy 
alone. 



Fig. 3. — In a is shown the normal liver of a cockerel ; in b, liver of a cockerel 
four months after diverting S3’stemic blood into the portal S3'stem. 

The relation between the size of the liver and the volume of blood 
traversing the organ is further indicated b}’’ a few obserr^ations that we 
have made on cockerels subjected to an operation in which the posterior 
vena cava above the kidney tvas securely ligated. In four fowls, suc- 
cessfully operated on and explored four months later, the livers were 
A'er}’- much larger than tvhen seen at operation and larger than those in 
tlie controls (fig. 3). It seems probable that the capillary bed in the 
liver in these fowls was inadequate to handle the increased 3 ^oluine of 
blood that was delivered to the portal 3’^ein, so that an increase in the 
size and volume of the gland resulted. We have not attempted to 
correlate the increase in the size of the gland 3vith the increase in the 
amount of blood coursing through the portal vein, although no doubt 
the t3vo bear a significant correlation. 

There were no significant differences in the histologic appearance of 
these restored livers, and they were essentially like the livers from the 
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control fowls not operated on. We have not followed the changes that 
may have occurred in the right lobe of the liver immediately following 
the operative procedures, but we have studied sections taken from all 
fowls at the end of the experiment. There was no congestion in the liver 
that received the added A'Olume of blood, and certainty sections stained 
with hematoxylin and eosin alborded no criteria that would render 
identification possible. 

COMMENT AND SUMMARY 

These results on fowl are wholty in accord with observations hitherto 
made on the dog and the rat, and substantiate rather definitely the 
opinion that the volume of blood which is delivered to an}’- hepatic rem- 
nant after partial hepatectomy determines largely the extent of its 
restoration. It seems clear that the rapid restoration of a small portion 
of the liver to a size even greater than the normal organ, as in rats, is 
due to responses that are induced by mechanical factors associated with 
the volume of portal blood traversing the gland. In the cockerel, the 
degree of restoration after removal of the left lobe only was far less in 
proportion to that which occurs in the mammal, and it is our opinion that 
a considerable quantit}’ of the blood that drains the gastro-intestinal tract 
passed through the anastomosis between the inferior mesenteric vein and 
the iliac veins to the posterior cava. When the systemic blood from the 
legs and back was delivered to the portal vein b}'^ ligation of 
the posterior vena cava just anterior to the kidney, the size of the remain- 
ing right lobe, after removal of the left, was greater in four months than 
the normal liver on which operation had not been performed. 
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In 1926, we published ^ the observation that when nucleated red blood 
cells of the fowl (chicken and duck) were introduced into the blood 
stream of the rabbit, a marked increase in the number of the erythro- 
cytes and in that of the leukocytes, as well as in the percentage of 
hemoglobin, occurred. The intravenous injection of washed nuclei from 
chicken blood cells produced the same effect; but the injection of the 
cell stroma — ^the hemoglobin-bearing portion of the cell — obtained from 
the horse and the dog did not produce this effect. The injection of 
nuclear extractives in the form of the sodium salts of nucleic acid and 
nucleoproteins obtained from chicken blood cells was followed by a like 
response. 

In subsequent papers,- we repoided experimental and clinical data 
on the effect of nuclear extractives obtained by the methods of Kossel- 
Neumann ® and Hammarsten ^ from the liver, spleen, pancreas and 
heart of the beef, the thymus of the calf, the kidney, liver and stomach 
of the hog, and the liver of the salmon, Avhen given b}'^ mouth to anemic 
dogs and to patients suffering from both primar}" and secondar}’’ forms 
of anemia. It was shown that an active hematopoietic response to the 
feeding of these substances took place within a few days, as shown by a 
rapid increase in the reticulocyte count, Avhich was followed immediately 
by an increase in the erythrocyte count and in the hemoglobin content. 

In the present paper, we give further data on the hematopoietic 
effect of nuclear extractives from chicken blood cells, obtained by the 
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aforementioned methods, when fed to dogs with controlled experi- 
mental anemia. 

METHODS 

Anemia in which the hemoglobin content of the red cells was 
roughly 50 per cent, was produced and maintained in five dogs after the 
method of Whipple and Robscheit-Robbins.® On these anemic dogs, 
Ave conducted a series of eight experiments during a period of eighteen 
months in order to determine the amount of hematopoietic stimulation, 
if an}', produced by the administi'ation of nuclear extractiA’-es obtained 
from chicken blood cells. The authors mentioned had demonstrated 
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774 

IOCS 



208 

28 4 

2/23/30 

27 0 

4 • • 



coo 

911 



320 

29 2 

3/ 2/30 

20 0 




54 0 

7 54 



no 

98 

3/ 9/30 

24 0 




45 7 

0 31 



10 

00 

3/10/30 

23 0 

447 

oso 

233 

49 0 

0 83 

3 53 


40 

3 07 

3/23/30* 

23 0 




44 4 

CIO 

3 91 


10 

00 

3/30/30 

02 2 




714 

9 80 

5 42 


200 

19 7 

4/ 7/30 

23 4 


715 


So 4 

1011 

5 80 


234 

23 4 

4/13/30 

O') 0 




78 4 

8 50 

5 74 


185 

15 3 

4/20/30 

00 7 


004 

• 

89 8 

9 81 

• • 

• 

100 

14 2 

4/27/30 

23 5 

44S 

040 

192 

72 3 

99 

4 92 


200 

19 2 

5/ 3/30 

24 0 


090 


72 7 

10 04 

4 OS 


200 

20 08 

5/11/30 

04 0 




584 

8 03 


1 0 

100 

8 03 

5/1S/30 

24 2 

... 

... 


017 

8 50 

4 79 

00 

10 

0 85 

5/25/30* 

24 2 




01 0 

So 

400 

02 

150 

12 04 

0/ 1/30 

24 5 

• • • 

- . . 


51 2 

7 00 

5 20 

GO 

10 

0 70 

0/ 7/30 

25 2 

(Dog died) 



74 0 

10 3 

0 52 

50 

200 

21 0 


* Ten grams of nuclear extractives nas added to the diet from March 23 to Arnl 20 and 
from May 25 to June 7, 1930. 


in their experimental Avork that the amount of hemoglobin regenerated in 
the body can be modified at Avill by control of the diet. We A'erified 
this conclusion in our experiments. In order to insure a constant 
stimulus to the production of hemoglobin and red blood cells, Ave main- 
tained for these animals throughout a routine diet that contained ample 
quantities of all the food elements essential for normal groAvth, nutri- 
tion and health Avith a minimum of blood-forming materials.® By 
means of a series of frequent bleedings of calculated amounts Ave 
maintained a severe secondar}’- anemia Avith a hemoglobin level about 50 
per cent of normal. The samples of blood removed Avere measured each 
time for total hemoglobin, and Ave estimated from Aveek to Aveek the 
amount of hemoglobin each animal could produce under the standard 


5. Am. J. Physiol. 72:395, 1925. 
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controlled conditions of diet, room temperature, cleanliness, contentment 
and exercise. We assumed that under these conditions, with a hemo- 
globin level kept at approximately 50 per cent of normal, the stimulus 
to hemoglobin and red blood cell formation was a sustained maximum, 
and therefore should test the value of any diet or therapeutic agent used 
for hematopoietic stimulation. 

The dog was chosen as an experimental animal because its hemato- 
poietic system is relatively stable and because it is large, easily trained, 
and friendly (factors that aid in maintaining maximum accuracy of 
technic) and because it is a good feeder, is hardy and keeps healthy 
despite prolonged severe anemia. Each dog was kept in a separate, well 


Table 2. — Series 1, Dog 2 




Plasma 

Blood 

Cell 

Hemo- 

Hemo- 

Red 

Retie- 

With- 

With- 



Vol- 

Vol- 

Vol- 

globin. 

globin. 

Blood 

ulo- 

draM'n 

drawn 


Weight, 

ume, 

ume, 

ume, 

per 

Gm. per 

Cells, 

cytes. 

Blood, Hemoglo- 

Date 

Kg. 

Cc. 

Ce. 

Cc. 

Cent 

100 Cc. 

Millions per Cent 

Cc. 

bin, Gm. 

1/12/30 

22 

400 

S15 

409 

131.6 

18.15 

5.80 


105 

18.10 

3/16/30 

24 

5o5 

S75 

320 

72.5 

7.35 

4.85 

» • • 

230 

10.90 

4/ 6/30 

23 

• . 

705 

. . • 

74,6 

8.8 

.... 


148 

16.3 

4/13/30 

23 



. . . 

72.0 

9.95 

4.39 


234 

23.3 

4/20/30 

25 

... 

063 

... 

69.0 

9.52 

.... 

... 

155 

13.0 

4/27/30* 

20 

575 

736 

161 

52.0 

7.13 

3.98 

0.8 

43 

3.1 

5/ 4/30 

27 

. . 

. . . 

, , , 

58.8 

8.25 

5.34 

5.0 

8 

0.7 

5/11/30 

2S 

692 

932 

240 

61.0 

8.42 

.... 

... 

00 

5.03 

5/1S/30 

2S 


... 

... 

81.0 

11.26 

7.46 

... 

258 

29.0 

5/25/30 

28 

• « 

• ♦ 

. • • 

75.1 

10.35 

5.2 

1.2 

233 

24.1 

6/ 1/30 

2S 



. . . 

52.8 

7.29 

4.9 

. . . 

S 

0.0 

6/16/30 

30 

... 

... 

... 

70.0 

9.2 

5.2 

0.8 

92 

8.5 

6/23/30* 

29 

522 

7io 

ISS 

60.0 

8.2 

4.2 

0.5 

S 

0.0 

6/20/30 

, , 

. . . 

. • 


.... 

. ... 

5.00 

6.0 

. . . 

.... 

0/29/30 

•• 

... 


... 

80.5 

11.6 

7.10 

4.6 

157 

18.5 


* Ten grams of nuclear extractives Mas added to the diet from April 27 to Slay IS and 
tfrom June 23 to June 29. 


ventilated, warm, clean compartment of the kennel. It was fed a 
weighed amount of the standard diet once daily, was given water at all 
times and was exercised daily. 

After the dogs were accustomed to their surroundings, we deter- 
mined in each one the normal blood plasma volume and cell volume, 
the red blood cell count, the percentage of reticulocytes, the percentage 
of hemoglobin, the grams of hemoglobin per hundred cubic centimeters 
of blood and the body weight. These normal calculations were checked 
and rechecked before inducing anemia. The blood volumes were 
obtained by the method of Hooper, Smith, Belt and Whipple.® Our 
results checked well, and we became satisfied with the accuracy of the 
method. For the determination of the percentage of hemoglobin and 
the grams of hemoglobin per hundred cubic centimeters of blood, we 


6. Am. J. Physiol. 51:205, 1920. 
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followed the method of Osgood and Haskinsd Twenty estimations by 
this method on one sample of blood, each estimation being checked by 
at least two observers, gave a percentage of error of not to exceed 1 per 
cent. The red blood cell counts were made with oxalated venous blood, 


Table 3. — Series 1, Dog 3 




Plasma 

Blood 

Cell 

Hemo- 

Hemo- 

Red 

Retie- 

With- 

With- 



Vol- 

Vol- 

Vol- 

globin. 

globin. 

Blood 

ulo- 

drawn 

drawn 


Weight, 

lime, 

lime, 

lime. 

per 

Gm. per 

Cells, 

cytes. 

Blood, 

Hemoglo- 

Date 

Kg. 

Cc. 

Cc. 

Cc. 

Cent 

100 Ce. 

Millions per Cent 

Co. 

bin, Gm. 

1/12/30 

21.0 

463 

891 

428 

91.6 

15.9 

5.76 

• • 


• ... 

1/2G/30 

25.0 


. « . 

. . • 

.... 

14.4 

6.02 


45 

5.14 

2/ 9/30 

26.0 



... 

90.7 

13.36 



300 

40.5 

2/lC/SO 

28.0 



... 

86.2 

11.9 

.... 


126 

14.9 

2/23/30 

24.0 



... 

59.9 

8.25 

.... 

... 

220 

18.2 

3/ 2/30 

24.0 



. . . 

59.8 

8.25 



200 

16.5 

3/ 9/30 

23.7 




60.3 

8.32 

4.05 


205 

17.1 

3/16/30 

24.0 

366 

526 

160 

56.9 

7.85 

3.38 


190 

14.3 

3/23/SO* 

23.0 




49.3 

6.8 

3.18 



0.7 

3/30/30 

22.5 




97.6 

13.46 

5.86 

10.3 

260 

33.2 

4/ 7/30 

23.5 

... 

825 

... 

84.5 

12.42 

4.64 

... 

266 

27.8 

4/13/30 

24.0 


706 


69.4 

8.42 



150 

12.55 

4/20/30 

24.0 


860 

. . . 

64.7 

7.86 

3.32 

- - T 

100 

7.86 

4/27/30 

24.0 

5C4 

693 

129 

.... 

7.92 

3.5 

» i . 

50 

3.5 

5/ 4/30 

25.0 

613 

779 

166 

.... 

.... 

3.SS 

0.8 

... 

.... 


* Ten grams of nuclear extractives was added to the diet from March 23 to April 7, 1930. 


Table 4. — Series 2, Dog 1 




Plasma 

Blood 

Cell 

Hemo- 

Hemo- 

Red 

Retic- 

With- 

With- 



Vol- 

Vol- 

Vol- 

globin, 

globin, 

Blood 

ulo- 

drawn 

drawn 


Weight, 

ume, 

ume, 

ume, 

per 

Gm. per 

Cells, 

cytes, 

Blood, 

Hemoglo 

Date 

Kg. 

Cc. 

Cc. 

Cc. 

Cent 

100 Cc. 

Millions per Cent 

Cc. 

bin, Gm 

12/ 4/30 

30.5 

• • < 

• . . 

. • . 

115.3 

15.9 

6.84 

... 

62 

9.9 

12/11/30 

29.5 

590 

1090 

500 

106.0 

14.6 

6.25 


287 

42.0 

12/16/30 

27.0 

548 

880 

332 

89.6 

12.4 

4.45 


231 

30.3 

12/30/30 

27.5 

• • • 

• • • 

« . . 

78.2 

10.7 



283 

30.5 

1/ 1/31 

27.0 

• . « 

• • 

• • « 

86.4 

11.9 

. 


150 

17.9 

1/ 8/31 

25.0 

• . . 

, , 

. . . 

93.3 

12.9 



295 

38.0 

1/13/31 

28.0 


. . 

... 

78.35 

10.8 



218 

23.0 

1/20/31 

27.5 



... 

82.7 

11.4 


i.7 

295 

33.6 

1/27/31 

27.5 

, , , 


» » . 

87.9 

12.1 


... 

274 

33.2 

2/ 3/31 

27.5 


750 

... 

71.8 

9.9 

4.15 


228 

22.6 

2/10/31 

28.0 



... 

69.1 

9.5 

2.94 


175 

16.67 

2/17/31* 

28.0 




50.3 

6.9 

2.99 

0.9 

50 

3.5 

2/24/31 

27.0 



• • • 

78.9 

10.84 

5.13 


240 

25.2 

3/ 3/31 

28.5 

45i 

670 

119 

83.8 

11.55 

6.1 

i5!6 

207 

24.0 

3/10/31 

28.5 

... 

... 

... 

78.9 

10.9 

5.99 


215 

23.4 

3/17/31 

27.5 




73.35 

10.1 

5.7 

8.0 

240 

24.2 

3/24/31 

28.0 



• • • 

91.3 

12.6 

8.02 


SIS 

41.0 

4/ 5/31 

28.5 


. . 

... 

72.4 

10.0 

.... 


215 

21.5 


* Ton grama of nuclear e.xtractivcs was added to the diet from Feb. 17 to March 19, 1931. 


with the standard technic and the improved Neubauer hematocytometer 
calibrated for research work. The percentage of reticulocytes and the 
total number of reticulated red blood cells per cubic millimeter of blood 
were obtained by using brilliant cresyl blue and a light counterstaining 
with ^^^right’s stain. 

7. Osgood, E. E., and Haskins, H. D. ; A Textbook of Laboratory Diagnosis 
with Clinical Applications for Practitioners and Students, P. Blakiston’s Son & 
Co., 1931, p. 347. 
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The dogs were bled oirce each week. Before each bleeding we esti- 
mated the blood volume of the dog and the grams of hemoglobin per 
hundred cubic centimeters of blood, from which we calculated the 
amount of hemoglobin necessary to be removed in order that the total 
hemoglobin in grams left in each animal should equal 50 per cent of the 
original normal. Sufficient blood was then removed to leave the animal 
with one half of its original hemoglobin as estimated in grams. Never, 
however, did we remove more than one third of the total volume of 
blood, and usually three or four bleedings were necessary to reach a 
50 per cent hemoglobin level. For approximately two months the 


Table 5. — Series 2, Dog 2 




Plasma 

Blood 

Cell 

Hemo- 

Hemo- 

Red 

Retie- 

With- 

AVith- 



Vol- 

Vol- 

Vol- 

globin. 

globin, 

Blood 

ulo- 

drawn 

drawn 


Weight, 

ume, 

ume. 

ume, 

per 

Gm. per 

Cells, 

cytes, 

Blood, Hemoglo- 

Date 

Kg. 

Cc. 

Cc. 

Cc. 

Cent 

100 Cc. 

Millions per Cent 

Cc. 

bin, Gm. 

12/16/30 

29.0 

* . • 


... 

110.0 

16.03 

0.75 

• • • 

33 

5.0 

12/20/30 

27.5 

004 

1100 

556 

107.7 

14.8 



318 

47.2 

1/ 1/Sl 

2S.0 



. ♦ . 

85.S 

11.85 



285 

33.7 

1/ 8/31 

25.0 



♦ ♦ . 

93.0 

12.90 



290 

37.3 

1/13/31 

30.0 

. . 


. . . 

75.7 

10.4 



218 

28.9 

1/20/31 

28.3 



, , , 

72.8 

10.1 



818 

32.0 

1/27/31 

27.5 




80.4 

11.1 

3.82 


281 

31.8 

2/ 3/31 

20.3 


So4 

« • . 

66.9 

9.10 

3.48 


105 

10.7 

2/10/31 

25.0 




09.0 

9.00 

S.05 


100 

9.0 

2/17/31» 

24.5 



... 

58.10 

8.00 

3., 31 


40 

3.2 

2/21/31 

24.3 



» • . 

84.90 

11.70 

5.92 

1.1 

240 

28.1 

3/' 3/31 

23.0 




69.10 

9.50 

5.40 

4.0 

260 

24.8 

3/10/31 

20.3 

300 

750 

230 

09.9 

9.65 

0.40 

... 

250 

24.2 

3/17/31 

20.3 



... 

73.6 

10.2 

5.90 


238 

26.2 

3/24/31 

25.3 




77.0 

10.0 

C.55 

1.2 

270 

27.7 

4/ 7/31 

23.0 




74.3 

10.2 

• . . . 

... 

285 

29.4 

4/21/31 

23.0 




77.0 

10.2 


... 

235 

25.0 

4/29/31* 

25.0 

559 

755 

190 

78.3 

10.8 

3.85 


200 

21 .0 

5/ 5/31 

27.0 



... 

84.0 

11.7 

0.09 

575 

300 

42.0 

5/15/31 

2S.0 



... 

90.2 

13.3 



325 

43.2 

5/19/31 

2S.4 



... 

73.0 

10.23 

0.11 

7.1 

333 

34.34 


* Ten Krnins of nuclear extractives was added to the diet from Feb. 17 to March 10 and 
from April 20 to May 19, 1931. 


weekly regeneration of hemoglobin was astonishingly great ; it often 
equaled one fourth of the amount of the original total hemoglobin. 
With each bleeding the regenerated hemoglobin, however, became less, 
so that after from ten to twelve weeks it remained comparatively small. 
We were obtaining, therefore, at this point the maximum stimulus to 
the production of hemoglobin from the diet; all the reserve hemato- 
poietic materials had been exhausted by the repeated losses of blood. 

The different animals responded differently to the bleedings, both 
as to regeneration of hemoglobin and as to the time needed to deplete 
the body of reserve hematopoietic materials, but on the whole the ulti- 
mate results were satisfactory. After maintaining a constantly severe 
secondary anemia with the maximum hematopoietc stimulation possible 
from the diet used and with a minimum amount of hemoglobin 
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regenerated weekly, we added to the diet daily 10 Gm. of the nuclear 
extractives obtained from the red corpuscles of chicken blood. 

OBSERVATIONS 

When the regeneration of hemoglobin was less than 6 Gm. per week, 
we considered the anemic animal satisfactory for experimental use. 
The average total amount of hemoglobin in our normal dogs was 152 
Gm., with a low content of 146 Gm. and a high content of 162. The 
total content of hemoglobin in the anemic dogs was between 50 and 
60 Gm. After the addition of 10 Gm. of nuclear extractives daily to the 
diet, the dogs regenerated from 23 to 29 Gm. of hemoglobin each week, 
whereas, on the standard diet alone, they regenerated less than 6 Gm. in 



Chart 1. — The solid line represents estimated total hemoglobin in grams, based 
on percentage of hemoglobin and grams of hemoglobin per hundred cubic centi- 
meters of blood at the time of the different readings. The horizontal continuation 
of this line represents time in weeks (two spaces per week). The vertical varia- 
tion represents changes in the amount of hemoglobin. The vertical sections of the 
line between two points of the same week represent withdrawals of blood, one 
space representing 5 Gm. of hemoglobin. The broken line represents the red blood 
cell count. The weekly counts made during the preliminary stages of bleeding are 
not indicated, giving the unbroken descent of this portion of the graph. Red blood 
cell counts after the amount of hemoglobin was sufficiently reduced are indicated 
weekly with the estimations of hemoglobin. The heavy blocks of black indicate 
periods during which nuclear extractive was added, in the amount of 10 Gm. daily, 
to the regular diet. In chart 1, the hemoglobin curve and the curve of the red 
blood cell count of dog 2, series 1, are shown. 

the same period of time. We noted, too, that for three or four weeks 
following the withdrawal of the nuclear extractives from the diet the 
dogs continued to regenerate from 18 to 20 Gm. of hemoglobin each 
week, indicating not only that the extractives were capable of stimulat- 
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ing an immediate production of hemoglobin, but also that an amount 
of the stimulant was stored in the animal’s body sufficient to maintain 
regeneration for from three to four weeks longer. We noted further 
that if the extractives were again administered before depletion of the 
stimulant had occurred, the animal responded at once by a greater 
production of hemoglobin than had taken place in the beginning. Foi 
example, dog 2, series 2, regenerated 29, 25 and 21 Gm. of hemoglobin, 
respectively, during three successive weeks following the omission of 
the extractives from the diet, and during the fourth week, on 10 Gm. 
of the extractives daily, regenerated 42 Gm. of hemoglobin. The 
accompanying tables give the details of the experiments. 



Chart 2. — The hemoglobin curve and the curve of the red blood cell count of 
dog 1, series 2. See legend of chart 1 for further explanation. 


COMMENT 

The problem of the effect of nuclear extractives obtained from the 
red blood cells of the fowl began in 1924 as a histologic study of the 
fate of the whole blood cells Avhen introduced into the blood stream 
of the rabbit. The animals surviving the initial shock of the blood 
transfusion showed uniformly profound hematopoietic stimulation. The 
red blood cell count increased in certain instances from 32 to 55 per 
cent above the normal and remained elevated for periods of Aveeks. 
It Avas found that the stroma of the cell did not produce this effect, but 
that Avashed nuclei obtained from the cells did, and that nucleoproteins 
and sodium salts of nucleic acids possessed the same properties. 
Administration of the latter extractiA’'es AA'as made at first by intraA'enous 
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injection, both into normal rabbits and dogs and into patients suffering 
from pernicious anemia and different forms of secondary anemia. 
Hematopoietic stimulation was observed in both instances, but the 
patients frequently suffered anaph 3 dactic-like shock, possibl}'- from lack 
of refinement of the product, and this method was therefore replaced 
by oral feeding. The making of the extractives from chicken blood 
cells in sufficient quantity to continue experimentation proved to be 
impractical, and because the unknown factor causing the hematopoietic 
effect seemed to be confined to the nucleus, extractives were obtained 
by the same methods from the various glandular organs mentioned. 
These extractives were studied in the same manner as those from the 
chicken blood cells, with the result that the same hematopoietic effect 
was obtained in each instance, and this effect seemed to be roughH 
proportional to the amount of nuclear extractives in the several organs. 

As many factors may enter into the composition of animal fractions 
obtained from liver, kidne}'^, stomach, etc., the present study of extrac- 
tives from the red blood cells of the fowl, from which extraneous 
factors were automatically eliminated, was planned. A sufficient quan- 
tity of the material was prepared to permit the experimental work 
described and also to treat clinically a few patients with pernicious 
anemia. Thus far three such patients have been treated for a sufficient 
length of time to recognize the same response in reticulocyte count, red 
blood cell count and hemoglobin content that follows the proper adminis- 
tration of liver or stomach extractives available in the market. The 
records of these patients will be published elsewhere. 

SUMMARY 

The hematopoietic response in a series of five dogs with severe 
anemia, produced by periodic bleedings and controlled by a standard 
diet, to the daily oral administration of 10 Gm. of nuclear extractives 
from the nucleated red blood cells of the fowl has been studied eight 
times. 

The response to the feeding of these extractives consists of a sharp 
rise in the percentage of reticulated red blood cells, an increase in the 
red blood cell count and a corresponding increase in the percentage and 
volume of the hemoglobin content. 

As no other factors that may influence regeneration of the blood 
have entered into these controlled experiments, it is permissible to con- 
clude that a factor exists within the nucleus of the red blood cell of 
the fowl which has the power to stimulate markedly the production of 
blood in the dog. 

From these results and from other experimental work previously 
reported by us it is reasonable to conclude that this hematopoietic stimu- 
lant is common to the nuclei of many tissue cells. 
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AN AUTOPSY TABLE— A NEW DESIGN 
Wiley D. Forbus, M.D., Durham, N. C. 

If one is confronted by the problem of equipping an autopsy room, 
two views of the situation may be taken. One may look on it as just 
another equipment problem the solution of which is to be found in the 
catalogue of an}^ one of a numher of manufacturers merely by turning 
to the index, a problem requiring little thought and deserving less, since, 
after all, it ma}’’ be said that essentially one needs only a cramped cellar 
room, a pair of carpenter’s horses and two boards, a pair of scissors, a 
saw and a butcher’s knife. On the other hand, the problem may be 
considered worthy of some deliberation, especially since the autopsy 
room can be made a place where more than pathologic anatomy may be 
taught. 

I have found justification for the second attitude toward the prob- 
lem in the following reasonably sensible propositions. 

First of all, good autopsy technic is a sine qua non of postmortem 
investigation of disease. Without this, the procedure is of little value 
and in a large number of instances actually harmful, since poor technic 
reflects discredit on a fundamentally unassailable method of investiga- 
tion of disease. 

In the second place, good technic cannot be taught or insisted on 
without at least reasonably convenient equipment. 

The third proposition is that all clinicians are by nature repelled 
(and not infrequentl)'^ justifiably so) by the autopsy, which they look on 
as a ghastly procedure that they are more than happy to leave to the 
pathologist, in spite of the element of necessity for the common good 
which the)" recognize in the procedure. 

The fourth and last projiosition is, therefore, that it is to the distinct 
advantage of all parties concerned that the autopsy be done in the 
neatest, cleanest manner, and that everything done shall be with due 
regard for common sensibilities. The autopsy room should, therefore, 
be so located and so equipped that it will attract and not repel. 

Thus guided, I have given some thought to the planning of an 
autopsy table. To a large degree I have been forced to do this by the 
obvious inadequacies of the various tables offered by the manufacturers, 
both domestic and foreign, and by the desire to conserve the equipment 
funds of my department. The table which I have designed has been in 
use for about two years and has proved eminently satisfactory from 
every essential point of view. It was constructed partly by manufac- 
turers in Baltimore and partly in the shop of Duke University. The 
details and specifications are as follows ; 


From the Department of Pathology, Duke University School of Medicine. 
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SPECIFICATIONS FOR AUTOPSY TABLE 
Tabic Top — 1 The top (figs 1 and 2) is made from a slab of white marble 
4 by 30 by 94 inches (10.16 by 76 20 by 238.76 cm ). 

2. The surface is countersunk according to the measurements gnen in figure 
3 B, allowing for a rim or margin of lj4 inches (3 77 cm.) of thickness. 



Fig. 1. — Autopsy table, showing the small sink, the valves in the water supply 
lines and the detachable side table. 



Fig 2 — Autopsy table, showing the plan of the marble top. 


3. The surface is graded in such a way that all drainage falls toward the main 
drain pipe near the foot of the table, as shown in figure 3 B. From the head to 
the main drain there should be a fall of at least % inch (183 cm.). In addition 
to this there should be a fall from the extreme sides to the center (fig 3 C) of at 
least % inch (0 61 cm ). 

4. As will be seen in figure 3 B, the foot of the table consists of a shelf, the 
surface of which is 1 inch (2 5 cm ) abo\e the surface of the table at the line of 
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Fig. 3. — Detail drawings of autopsy table. It will be noted that there are certain variations 
between the specifications, the photographs and the drawings ; the drawings have been 
to show the more recent changes and improvements that have been made since the original 
table, shown in the photographs, was constructed. A is the top view plan. The lines B-Ij, 
C-C. D-D and E-E shown in this view indicate the sections the plans of which arc shown 
in B, C, D and E. F shows the plumbing detail at E. 
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junction of the two. This shelf is also graded, the fall from the foot to its edge, 
just below the main drain grid, being inch (0.61 cm.). No grade from the sides 
of this shelf to the midline is necessary. 

5. Twenty-four and a half inches (62.23 cm.) from the head of the table (inside 
measurement), a 12 by 8 inch (30.48 by 20.32 cm.) block of the table top is cut out, 
the outer margin of this opening being formed by the inch (3.77 cm.) margin 
of the table (fig. ZD). 

6. At the head of the table, the top is bored with openings for two water inlet 
pipes, the details of which are shown in figure 3 E and F, and the locations of 
which are seen in the top view (fig. 3 A). The width of the rim at the location 
of these openings is increased to 2)4 inches (6.27 cm.) for reinforcement. Water 
flows on the table from these pipes through a fan-shaped opening in the marble 
rim. See figure 3F. 

7. At the foot of the main part of the table in the midline is placed an opening 
through which passes a 154 bich (4.33 cm.) drain pipe. Over this opening and 
countersunk, flush with the surface, is placed a brass strainer of )4 i^ch (0.61 cm.) 
mesh and of 4 inch (10.16 cm.) diameter. 

8. Into the left side of the table top — ^that is, the inner surface of the left 
margin — 52 inches (132.1 cm.) in over-all measurement from the head of the table, 
is carved a rectangular groove 3 by by /4 inches (7.6 by 0.61 by 0.61 cm.), 
details of which are shown in figure 3 B. 

9. The table top is attached securely to the upright posts of a cast-iron pipe 
frame, on which it is mounted by screws that pass through the capitals and into 
the under-surface of the marble. The openings for these screws should not pass 
through the slab. 

10. On the under-surface of the table exactly in the middle and extending from 
head to foot is attached a 54 bich (1.83 cm.) water-pipe by means of brackets 
attached to the marble by screws. At the head end, 3 inches (7.6 cm.) from the 
edge, the water-pipe divides forming a “T” to supply water to the two outlets near 
the corners of the table (fig. 3F). The water-pipe is connected to two supply 
lines, one for hot and one for cold water (located in a floor plate), by means of 
rubber hose. Openings in the under-surface of the marble in pairs to accommodate 
screws for the attachment of this water-pipe are located at intervals of 24 inches 
(60,96 cm.). These openings should not go through the slab. 

On the left side of the table, 39 inches (98.50 cm.) from the head (over-all 
measurement) is located a pair of openings into the outer surface of the margin 
to accommodate two screws for the attachment of a bracket to secure a goose-neck 
water outlet, as shown in figure 3D. 

11. About the margin of the cut-out in the table top on the under-surface of the 
table there is a rectangular groove 14 i'lch (0.61 cm.) deep and 1 inch (2.5 cm.) 
wide, into which fit the flanges of a sink which is located beneath the table and 
attached by means of screws passing through the flanges and into the slab from 
beneath (fig. 3D). Screw slots are made in the marble for this attachment, two 
pairs on each side and one pair at each end. 

12. All corners throughout are rounded. 

Base of the Table. — 1. The table top is mounted on an iron pipe frame, all sur- 
faces of which are covered with white enamel paint. The measurements and 
general plan of construction are shown in figure 3 B and C. 
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2. It will be noted that the carriage is not the same size as the table top. At 
the ends, the mount is set back 10 inches (25.4 cm.), and on the right side the car- 
riage posts are set back 6 inches (15.24 cm.). On the left side, however, the edge 
of the top and that of the mount are coincident. 

3. All of the various members of the frame meet at right angles, except the 
center upright post, which is set at an angle of about 135 degrees. This is 
arranged to give unobstructed working room beneath the table on this side and to 
make easily accessible all water connections, etc. See figure 3 B and C. 

4. The four corner posts of the frame are mounted on casters, which should be 
ball-bearing or roller-bearing and rubber-tired, and two of which, diagonally 
located, are capable of being locked. 

5. The table top is securely fastened to the frame mount by screws that pass 
through capitals surmounting the six points of support and into the under surface 
of the marble slab. 

Plumbing. — 1. Two drain pipes are required, the main one leading from the 
grid at the foot of the table and the other leading from the bottom and center of 
the small sink, as shown in figure 3 B. These pipes are of brass and should join, 
the common opening being 2 inches (5 cm.) from the floor and 42 inches (106.68 
cm.) from the inner edge of the foot end of the frame support. Both of these 
drains are fitted with proper joints, so that they can be easily detached for cleans- 
ing. The drain from the small sink is guarded by a valve, with the stem pointing 
to the head of the table about 4 inches (10.16 cm.) below the base of the sink. 

2. Water is supplied to the table at four points by branches from a main lead 
which begins at the foot of the table in the midline. From this point it passes 
toward the head, giving off one branch that supplies the goose-neck outlet, 39 
inches (98.50 cm.) from the head (over-all measurement), and two branches, 
opposite to each other, 3 inches (7.6 cm.) from the head. The latter two branches 
penetrate the marble top and end in a splash plate arrangement as shown in figure 
3, E and F. 

The fourth point of supply to the table is from a branch of the goose-neck lead, 
which enters the bottom of the small sink or, if more easily accomplished, from 
the side of the sink 4 inches (10.16 cm.) below the table top. Four valves should 
be placed in this system, all under the table: one to control the inlet to the goose- 
neck, one to control the supply to the small sink, one to control the two outlets at 
the head of the table and the fourth, a check valve, to prevent reverse flow through 
the lead supplying the side or bottom of the sink. 

All pipes are of nickel-plated brass. The pipes are secured to the under- 
surface of the table top by brackets and screws. 

The connections of the main line of water supply with the hot and cold water 
lines in the floor are made of rubber hose. 

3. For the location, measurements, etc., of the small sink see figure 3. The 
sink should be made of heavy monel metal. It is held in place by screws that 
pass through flanges into the marble top (fig. 319), and is supported on iron 
bands attached to the upper longitudinal members of the frame support. The con- 
nections here must be waterproof. The drain opening is guarded by brass strainers 
of inch (0.61 cm.) mesh. 

Detachable Side Shelf . — The shelf is made of wood and enameled in white 
(figs. 2 and 3 C). The shelf and its attachments are planned so that it cannot 
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be easilj' upset by striking against it from below, while it is at the same time 
detachable. The L-shaped piece, the horizontal part of which fits into the groove 
in the table margin, and the inch (1.27 cm.) rods that support the outer edge 
of the shelf should be of brass. 

The Y 2 inch (1.27 cm.) square strip attached to the under-surface of the shelf 
to serve as a stop is of wood and extends throughout the whole width of the shelf. 

Cost of marble top (1930) §230.00 

(Bought of Hilgartner Marble Company, Baltimore) 

Cost of monel metal sink 62.00 

(Bought of Lawrence Ellerbrock Company, Baltimore) 

Cost of cast-iron pipe frame support and necessar 3 ’^ plumbing 
(Made in University’s own shop) 37.22 

Casters 16.00 


Total cost §345.22 


TRANSLUCENT PROJECTION SCREENS 
Wiley D. Foubus, M.D., Durham, N. C. 

Any one who has listened to the multitude of just complaints from 
colleagues about the unsatisfactory demonstration of microscopic sec- 
tions and lantern slides, to say nothing of the totally inadequate methods 
of demonstration of gross pathologic material, and who himself is con- 
scious of the impossibility of satisfactorily demonstrating fine micro- 
scopic or gross details in pathologic conferences is conscience-stricken to 
the point of attempting to do something about it. Like others before 
me I have tried to soh'^e this problem. 

Realizing that one of the great difficulties, if not the greatest, is 
that large groups of people cannot get close enough to the projection 
screen to see details of microscopic projection, I have attempted to solve 
this problem by placing the screen in the midst of the group. Such an 
arrangement necessitates, of course, a ver)’- compact seating arrange- 
ment the limit of which is quickly reached. In order to overcome this, 
the obvious next step was to devise a plan by means of which both 
sides of the screen might be useful, thus doubling the number of people 
who might be seated in close range of the screen. 

In order to accomplish the desired end, a number of materials 
possessing A-arying degrees of translucency Avere selected. By experi- 
ment it Avas found that an ordinarj^ linen bed sheet, unlaundered, AAdien 
stretched so that Avrinkles disappear, possesses sufficient translucency 
to permit a A’ery satisfactory image of a projected microscopic or 


From the Department of Patbologj', Duke Universitj' School of Medicine. 
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lantern slide field to be seen from the rear as well as from the front 
side. The woven structure of the material interferes in no way with 
the image, and the illumination of the back side is adequate to reveal 
the minutest microscopic detail. However, the source of illumination 
must be the arc-light. In my experience it is not profitable to attempt 
any microprojection without arc-light illumination. For ordinary lantern 
slides, either photographic or microscopic section slides, carbon filament 
lamps are quite satisfactory. The image is excellent on both sides of 
the screen. 

A frame 6 feet (72 cm.) square rvas made from galvanized iron pipe three- 
fourths inch (1.81 cm.) in diameter. A piece of sheeting of the quality mentioned 
was selected and a square cut 6 inches (15.24 cm.) short of the frame in each 
dimension. Allowance was made for a 2 inch (5 cm.) hem along all four sides. 
This hem was securely stitched. At intervals of 1 inch (2.5 cm.) all along the 



Fig. 1. — Photographs of a lantern slide projected on the translucent screen: A, 
that made from the side of the screen occupied by the projector; B, that made from 
the rear of the screen. The distance from the camera to the screen was 20 feet 
(6.09 meters) ; the time of exposure, one minute; the camera lens, Zeiss 1124404, 
Tessar 1:4.5, F-18 cm.; the aperture, 16; the film, par-speed; the printing time, 
five seconds; the developing time (print), from one to one and one-quarter minutes; 
the printing paper, Azo 3; the projector, Bausch and Lomb 113794, of from 110 
to 125 volts, 500 watts. 

four sides, round holes were punched and brass eyelets stamped in. The screen 
was then suspended in the frame bj’- a continuous running cotton cord passing 
through the eyelets and around the iron pipe. proper adjustment of tension it 
was possible to secure a perfectly flat, unwrinkled surface. 

In order to eliminate the disadavantage of too great a distance between the 
observers and the screen, the translucent screen was suspended from the ceiling by 
hooks and eyes fastened to one side, the opposite side being left free. When the 
screen is not in use a counter weight is hooked to the free side and the screen thus 
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drawn up to the ceiling, leaving the room free for other purposes. The seating 
arrangement was so planned that the screen could be located in the midst of the 
group. 

This technic of demonstration has been used for large clinical- 
pathologic conferences with great comfort and satisfaction even when 
the most delicate micro-projection was necessaiy, and when there were 
as many as 150 in attendance. This technic also has the added advan- 
tage of making possible the use of the autopsy room for conferences. 



Fig. 2. — Photomicrograph of a section of kidney projected on the translucent 
screen constructed of sulphite paper and glass. The photograph was made from 
the back side of the screen. Photographs made from the front of the screen under 
identical conditions prove to be slightly overexposed, indicating a minor loss of 
illumination when the image is viewed from behind the screen. The camera lens 
used was Zeiss 1124404, Tessar 1:4.5, F-IS, the aperture, 16; the plate, Wratten M 
(panchromatic) ; the filter, Wratten G ; the exposure, forty-five seconds ; the devel- 
oping time, two minutes ; the printing time, fifteen seconds ; the paper, Azo 1 ; the 
microprojector, Bausch and Lomb 1891, with a 4.5 amperes mechanical feed arc 
lamp; the distance between the camera and the screen, 4 feet (122 cm.). 
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The efficienc}’- of the translucent screen may be judged by compari- 
son of the photographs shown in figure 1 A and B, which were made 
from before and behind the screen, all other factors in the making of 
the photographs of the images being kept constant in both the originals 
and the reproductions by the printer. 

For small staff conferences of not more than from 15 to 20 people 
and for microscopic demonstrations, especially for small groups of stu- 
dents, a translucent screen of another type is necessary, since the weave 
of the cloth interferes somewhat with microscopic detail when the 
projected image is viewed at very close range. In the attempt to solve 
this problem I originall}- employed a simple piece of clear window 
glass, one surface of which was covered by flat white paint. Such a 
screen has been in use for a number of years in the Department of 
Pathology of the Johns Hopkins University School of Medicine, the 
method having been introduced, as far as I am aware, b)'’ Dr. William 
G. MacCallum. The difficulties experienced in obtaining a uniform 
distribution of the paint, which makes the chances of obtaining satis- 
factor}^ and uniform illumination uncertain, suggested that a different 
material might be used to better advantage for covering the glass. A 
screen constructed in the following manner is highly satisfactory. 

A square of clear window glass is first cleansed thoroughly to free the surface 
from all oily film and foreign particles. One surface of the glass is then covered 
with a relatively thick film of gum acacia dissolved in water. The solution should 
be quite concentrated and of a mucinous consistency. A sheet of sulphite paper 
(1954 pounds [8.8 Kg.] per ream) without watermark, obtainable from almost any 
printing shop, is first rolled loose!}' to avoid wrinkling and allowed to soak in 
water until the fiber is thoroughly wet. This roll is then placed on the gummed 
surface of the glass plate and unrolled. All wrinkles and creases should be worked 
out with the hands, leaving the paper surface flat. The paper is further flattened 
and the excess gum pressed out by rolling the surface with an ordinary hea\T' 
rubber double-roller such as is used in mounting photographs. Care must be e.xer- 
cised to prevent the separation of the fibers of the paper, since the sheet has been 
reduced almost to pulp by the soaking. The screen thus prepared is allowed to 
dr}' slowly and thoroughly at room temperature. Should there be some detachment 
at the margins of the screen, the paper can be refixed by first soaking the loose 
paper and applying a new film of gum. Once fixed and dried in position, the 
paper covering will not become detached. One should be careful to prevent any 
of the gum from coming in contact with the exposed surface of the paper, since 
this will produce a yellow stain on the paper when drying is complete. 

A screen thus made may be mounted permanently in a wood frame stand. 
Microscopic sections can be projected on this screen at sufficiently short distances 
to make the finest detail of the cells clearly visible from both sides of the screen. 
The carbon arc must, of course, be used for illumination. A working distance 
between the projector and the screen of approximately 5 feet (152.4 cm.) will 
afford excellent projection of detail and at the same time make possible a viewing 
at close range by observers on both sides of the screen. The paper side of the 
screen should face the projector to prevent annoying reflection of the light. There 
will, of course, be no reflection to disturb the observers viewing the image from 



LILLIE-PASTERNACK—STAINING OF TISSUES 


515 


the rear of the screen. The effectiveness of the screen for observation from behind 
is illustrated by figure 2, a photograph of a microscopic section projected on the 
front of the screen and photographed from behind. 

These two types of screens which have been found satisfactory for 
every purpose have the two great advantages of permanency and cheaj)- 
ness. There are doubtless many materials that would serve as well as 
those that have been used. The selections described were made after 
experimental comparisons of numerous varieties of paper and cloth. 


ROMANOWSKY STAINING OF TISSUES WITH 
BUFFERED SOLUTIONS 


R. D. Lillie, M.D. 

Passed Assistant Surgeon, U.S.P.H.S. 

AND 

J. G. Pasternack, M.D. 

Assistant Surgeon, U.S.P.H.S. 

Washington, D. C. 

Romanowsky staining of tissue sections has been generally unsatis- 
factory for routine use on account of the necessity of individual regres- 
sive differentiation of each section with alcohol, colophonium alcohol or 
dilute acetic acid to the desired point. It is often necessary to control 
this differentiation under the microscope. 

Late in 1931 we had the fortunate experience of having a batch of 
sections stained b)'- the MacNeall-French tetrachrome Giemsa modifica- 
tion come through beautifully stained without requiring differentiation. 
This accident was found to be due to an unusually acid sample of dis- 
tilled water. This experience led us to try the effect of various buffer 
mixtures on stains of the eosin-polychrome methylene blue class, and the 
following procedure has been evolved. 

Paraffin sections of formaldehyde-fixed or Orth-fixed material are brought into 
distilled water in the usual way and treated for two hours in a stain prepared as 
follows : 

Eosinate of polychrome methjdene blue prepared by the Balch 
silver oxide method and dissolved, 1 Gm. in 25 cc. anhydrous 


glycerin and 75 cc. chemically pure methyl alcohol 2 cc. 

Phosphate buffer of Pn 5.3 (AI/15 Na-HPO^, 26 cc.; M NaHsPO^, 

65 cc. ; distilled water, 909 cc.) 50 cc. 


From the National Institute of Health. 

1. Ten grams of eosin water-soluble ; 9 Gm. methylene blue, U. S. P. Medicinal, 
SS per cent dye content. 
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They are then rinsed in distilled water, dehydrated with acetone (U. S. P.), 
cleared in xylene, mounted in liquid petrolatum (heav 3 % U. S. P.) and sealed with 
a pyroxylin cement. 

Staining for shorter periods than two hours with the same or more concen- 
trated or heated solutions has not given as satisfactory differential staining. Stain- 
ing over night in a solution containing 1 cc. of stock stain to SO cc. of buffer is 
very satisfactory and possibly slightlj' more differential than the two hour period, 
but the greater time requirement is an objection. 

When it is especialh' desired to bring out such tissue elements as red corpuscles 
and eosinophil leukocytes, a buffer of pu 4.8 may be employed, but nuclear staining 
is not as satisfactorj' as at pu 5.3. On the other hand, a buffer of pn 5.6 stains 
nuclei and bacteria more deeph', but suppresses eosinophils and red corpuscles. 
Mast cells are satisfactoril}’^ demonstrated at from pn 5.3 to 4.8 and are more 
conspicuous at the more acid level. Mucin is better shown with less acid buffers. 

With a pu 5.3 phosphate buffer, red corpuscles are orange-red; eosinophil 
granules, red ; nuclei and tigroid granules, blue : muscle and connective tissue, 
pink; glia and nerve fibrils, faint pink; pancreatic secretion granules, red; liver 
cell cytoplasm, light blue ; necrotic cells, pink, and bacteria and ricketssiae, blue. 
The method has proved particularlj' satisfactory for the study of tissues of the 
central nervous system. 



General Review 


THE SCIENTIFIC BASIS OF BIOPSY IN TUMORS 
C. ALEXANDER HELLWIG, M.D. 

WICHITA, KAN. 

CONTENTS 

I. Cytologic and Histologic Criteria of Malignancy 

II. Precancerous Lesions 

III. Histology and Prognosis of Malignant Tumors 

IV. Histology and Radiosensitivity of Malignant Tumors 

I. CYTOLOGIC AND HISTOLOGIC CRITERIA OF MALIGNANCY 

The microscopic diagnosis of malignancy does not seem to rest on 
a broad scientific foundation if Reimann’s statement is true that path- 
ologic interpretation of tissue is composed of about 90 per cent art 
and 10 per cent science. Fischer-Wasels emphasized that empiricism 
plays the principal role in diagnosis by biopsy. 

Virchow’s view that it is impossible to recognize a tumor cell under 
the microscope still holds today, in spite of the perfection of optical 
lenses and staining methods (Dietrich, Borst, Lubarsch, Sternberg, 
Maresch, Hertzler). By some investigators, nuclear behavior, size and 
number of nucleoli, loss of chromosomes, unequal nuclear division, 
hypertrophy of chromatin and changes of the microcentrum, of the 
Golgi apparatus and of Altmann’s granules are thought to present 
criteria by which one may recognize malignant cells, but most students 
of the cancer problem agree that all these structures do not hold a uni- 
versal key for the practical diagnosis of tumors (Da Fano, Leidenius, 
Horning and Richardson, Evans and Swezy, Heiberg and Kemp). 
Only Lipschiitz believed recently that he had demonstrated a well 
characterized architecture of the malignant cell. By using Giemsa 
stain, he found in animal and human cancer cells a basophil paranuclear 
mass and a distinct archoplasm, which he called plastin reaction, and 
which he regarded as specific for blastoma. His observations were 
confirmed by Hirschfeld and Klee-Rawidowicz in rat sarcoma, but 
tliese structures occurred, at least in animal tumors and tissue cultures, 
in only a small proportion of the cells. 

From the Department of Pathology, St. Francis Hospital. 
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The cultivation of tumor cells in vitro has not yet given as impor- 
tant results from the morphologic point of view as might have been 
anticipated. Castren described variations in the size and shape of culti- 
vated tumor cells, in the chromatin content of the nucleus, in the dimen- 
sions of the nucleoli, in the cytoplasmic structure and in the position 
of the centrosomes that were not present in resting cells, but Hirsch- 
feld and Klee-Rawidowicz were unable to find any specific differences 
in morphology between normal rat tissue and rat sarcoma when 
observed in vitro. They observ'^ed, however, distinct differences in the 
karyokinesis of the tumor cells as compared with normal cells. In 
the tumor cells there were subdiploid to tetraploid and polyploid 
chromosomes, incomplete equatorial plates and pluripolar, asymmetric 
spindles. Their obseiwations are not in accord with those of Gold- 
schmidt and A. Fischer, who saw only two instances of tripolar cell 
division among hundreds of mitoses in tissue cultures of mouse carci- 
noma ; the number of chromosomes in their cancer cells appeared to be 
as a rule reduced, but normal counts were not infrequent, and in some 
very large tumor cells their number was doubled. Comparing the per- 
centage of mitoses in cultures of normal fibroblasts and carcinomatous 
tissue, A. Fischer and Parker found the incidence of dividing cells in 
malignant tissue to exceed greatly that in normal tissue, in spite of the 
fact that the rate of growth of normal tissue may exceed in vitro that 
of carcinomatous tissue by 700 per cent. 

According to M. R. Lewis and Lockwood, the fibroblasts of the 
Walker rat sarcoma contain twice the normal number of chromosomes, 
but the cells of mammalian carcinoma thus far cultivated apparently 
show no specific morphologic characteristics that would differentiate 
them from normal epithelium. 

A. Fischer’s physiologic studies on tumor cultures have thrown 
much light on the nature of malignant cells, but are at present only of 
theoretical interest. He reported in 1928 the following phenomena 
that he thought were characteristic for the malignant cells; (1) Under 
culture conditions, optimal for normal tissue, mouse carcinoma grows 
much more slowly than normal tissue: (2) carcinoma cells continue 
to proliferate in pure sei'um, while normal cells do not; (3) carcinoma 
cells grow well also in inactivated embryonal tissue extract, which is 
unsuitable for normal cells and, (4) carcinoma cells overgrow all kinds 
of homologous tissue cells. But his conclusions in the latest edition 
of his book on tissue culture (1930) were less optimistic, and also he 
had to admit that this modern method does not reveal specific, but only 
quantitative, differences in growth between the normal and the malig- 
nant cell. 

The metabolic investigations of Warburg and his co-workers hold 
at present the foremost interest in the field of cancer research, but have 
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failed so far to lead to any practical results. In Warburg’s own 
opinion, they confirm the standpoint of the histologists that there are 
no principal, but only gradual, dififerences between benign and malig- 
nant tumors. Attempts to diagnose human tumors on the basis of 
Warburg’s observations have met with failure (Lauros). 

Roffo’s claims that the determination of the hydrogen ion concentra- 
tion in tissue cultures permits, or excludes, a diagnosis of cancer were 
refuted by Bottin. 

Human cancer cells apparently are not as well adapted to cultivation 
as those of animal tumors. The few workers who have undertaken this 
difficult task (Kikuchi, Castren, Lemniel and Lbwenstadt) have obtained 
only very scanty emigration of single cells in Autro, the nature of which 
was not even always fully established. Lauche reported that his cul- 
ture of cancer of the human breast was the oldest one on record, since it 
showed mitotic figures in tumor cells three weeks after explantation. 
His observation in a mixed culture of human cancer and embryonal 
heart tissue, where the normal heart cells had overgrown the tumor 
tissue, makes one extremely cautious in drawing definite conclusions 
on human pathologic changes from the present results of tissue culture. 
Kredel seems to be the only one to assert that the method of tissue 
culture is a practical means for studying the cellular components of 
human tumors, at least of tumors of the brain. He obtained in 62 
per cent of 37 tumors of the brain a satisfactory growth in vitro and 
observed a characteristic appearance and behavior of the outwandering 
cells for each type of tumor. Much less successful were cultures of 
human meningiomas in the hands of Buckley and Eisenhardt; in but 
1 of 22 tumors was an outgrowth of cells obtained that could be con- 
sidered as tumor tissue. 

The study of experimental cancer has also failed to establish reli- 
able cytologic criteria of malignancy. Yamagiwa and Itchikawa, who 
were the first to succeed in producing tar carcinoma in rabbits, pointed 
even then to the difficulty of distinguishing very young tar carcinoma 
from benign folliculo-epithelioma. As a feature representing the initial 
step in malignant transformation, they recognized that some or all of 
the epithelial cells assume a fainter stain with hematox 3 din than does 
normal epithelium or benign papilloma. Fukuda stained sections of 
earl}' tar cancer with Bielschowsky’s method. MHiereas in normal 
epithelium only the deeper site of the basal cells is clear, in tar carci- 
noma the interpapillary epithelial processes became clearer Avith the 
progress of epithelial groAA'th. until finally Avhole cell layers failed to 
take up the silver stain. 

Declman and van Erp, studying the epidermoid changes due to 
application of tar in mice. arriA'ed at the conclusion that CAtologic 
criteria do not at present permit a differentiation between regenerating, 
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precancerous and cancer cells. Also Jaffe and Eliassow emphasized 
that microscopic methods fail completely in diagnosing the beginning 
stage of experimental tar cancer. Of their 9 rabbits in which histo- 
logic examination of excised tissue from a new growth revealed definite 
cancer, only 4 developed a progressive malignant tumor, while in 5 the 
lesion proved to be harmless. 

Schuster examined skin lesions of Avhite mice after different periods 
of application of tar for the purpose of studying the ai*rangement of 
chromosomes in the development of carcinoma. There were typical 
mitoses in the hyperplastic, papillomatous and precancerous stages, 
while in developed tar carcinoma he found only slightly atypical fig- 
ures in the well dift'erentiated carcinoma cells and marked atypical 
arrangement of the chromosomes in the immature tumor cells. He 
concluded that the origin of cancer is not due to a primary change in 
the chromosome constitution — as Boveri and von Hansemann hypothe- 
cated — but that irregular mitoses are secondary changes, due to exces- 
sive cell proliferation. 

A reliable cytologic diagnosis of cancer would be of the utmost 
practical importance in the examination of pleural and ascitic fluid. 
The most thorough investigation of this particular field was undertaken 
by Quensel, comparing his findings in pleural and ascitic fluids with 
anatomic observations at operation and autopsy. He employed supra- 
vital staining of moist preparations with methylene blue (methylthio- 
nine chloride, U. S. P.) -cadmium and sudan-cadmium, and stated that 
he was able to recognize malignant cells in most of his carcinomatous 
exudates. Quensel, however, pointed out that there is no general cyto- 
logic formula that can be applied in all cases, because the number and 
form of the tumor cells vary greatly. The cytologic picture depends 
on the nature of the primar}”- tumor and on that of the malignant proc- 
ess in the serous cavity. In sciri'hous carcinoma, the number of tumor 
cells in the exudate is small, or the cells may be absent altogether, 
while in medullary cancer a larger number of cells is usually found. In 
carcinomatous exudate, the malignant cells may occur singly or in 
groups. Endothelial cells are found more commonly in thin sheets, 
while tumor cells are arranged in different levels. The tumor cells are 
frequentl)'^ larger and often stain more deeply than the endothelial cells, 
and their nuclei are often unusually large. As a most important char- 
acteristic of malignant cells, Quensel found large size, increased num- 
ber and irregular form of the nucleoli. 

Henke and Dietrich doubted, in spite of Quensel’s valuable contri- 
butions, whether a reliable diagnosis can be made from single cells in 
body fluids, urine, stomach contents or feces except when small frag- 
ments of tissue are obtained. 
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Foord, Youngberg and Wetmore found in all serous fluids from 
carcinoma of the serous cavities masses of large cells, irregular in^size 
and shape, often vacuolated and sometimes with mitotic figures. The 
presence of these cells in the exudate was regarded by these authors 
as highly suggestive of a malignant condition, but they held that a 
definite diagnosis is moi'e safely made on the embedded sediment, in 
which fragments of tumor tissue can often be found. Confusion 
results in examination of smears when degenerated forms of large 
nucleated cells, either serosal desquamations or cells of the macrophage 
type, are seen. Arnstein and Huppeil reported cytologic observations 
in 115 pleural effusions. They pointed out that effusions from various 
sources — ^liydrothorax, tumors and inflammator)' conditions — cannot be 
safely differentiated by morphologic examination. According to Koe- 
niger, Stadelmann and O. Fraenkel, peculiar cells of signet ring shape 
are so frequently present in pleural and peritoneal exudates of cancers 
as to be characteristic of cancer. But Henke and Andres denied their 
diagnostic significance, since they found these cells in cases that proved 
not malignant at necropsy and, on the other hand, they were absent in 
cases of certain malignancy. 

Few authors today rely on the cytologic diagnosis in examining sur- 
gical specimens. The rapid method of Dudgeon and Patrick consists in 
scraping off cell smears from the cut surface of the doubtful tumor with 
a sharp knife, fixing the smear for from two to ten minutes in Schau- 
dinn’s fluid and, after washing in alcohol and distilled water, staining 
the slide with hemalum and eosin. This method failed in only 9 of their 
200 cases. The variation in the nuclear size is utilized b}’’ Dengler as a 
criterion of malignancy. A rice seed-sized piece of tissue removed 
from the suspicious part of the biopsy specimen is dissected with the 
help of two needles in physiologic solution of sodium chloride. After 
addition of a drop of 1 per cent acetic acid, this preparation is examined 
with high magnification, and the nuclei of the tumor cells are counted 
according to their size. The smallest nuclei present are designated as 1, 
the nuclei twice the size as 2, and so on up to 7. The result is expressed 
as the quotient of the number of different sizes counted divided by the 
total number of nuclei counted. If 50 nuclei are counted, tbe quotient 
for carcinoma is alwa^'s above 0.1 : usually it is 0.14. Dengler applied 
his method successfully in 100 fi’esh operative specimens. 

Babes recommended that in suspected cancer of the uterine cervix 
cell smears be examined in place of diagnostic specimens, the excision 
of which, he regarded as too dangerous. The suspicious lesion is wiped 
with gauze, and the material is taken with a platinum loop, fixed with 
alcohol and stained on the slide. A diagnosis of carcinoma is made from 
the atypical character of the epithelial cells. In the hands of Babes, this 
method gave 18 positive results in 20 cases that proved to be carcino- 
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matous at operation. Viana, employing the same technic, confirmed, by 
paraffin sections, the diagnosis from the smears in all of his cases of 
carcinoma. 

In Schiller’s opinion, cell smears alone are not sufficient for a reliable 
diagnosis of cervical carcinoma. But by removing the squamous epithe- 
lium in its entirety from the substratum, he was able to diagnose cor- 
rectly 242 lesions of the cervix uteri. After the cervix has been painted 
with compound solution of iodine, normal epithelium becomes dark 
brown within a few seconds, while a pathologic surface stays unstained. 
Iodine negativity attracts attention to suspicious areas in which the 
epithelium is pathologically changed, but not necessarily carcinomatous. 
The nature of the pathologic process can be determined by histologic 
examination of the curetted epithelium. In sections, carcinoma is diag- 
nosed, according to Schiller, from the characteristic atypical and poly- 
morphous appearance of the cells. Deeply penetrating growth clinches 
the diagnosis, and can be shown by serial sections, but is not absolutely 
necessary to establish the diagnosis of carcinoma. Additional histologic 
characteristics of malignanc}'^ are sudden sharp transition of normal 
epithelium into carcinoma, disappearance of glycogen in the section 
stained by the method of Best and a sudden increase of oxygenophilia 
with the potassium permanganate stain of Unna. According to R. 
Meyer, the glycogen reaction is unreliable for the diagnosis of malig- 
nancy and according to Frankl the whole method of Schiller is still in 
the experimental stage. 

While these cytologic methods relied more or less on the arrange- 
ment and the polymorphous character of many tumor cells in a given 
case. MacCarty claimed that he could make the diagnosis of malignancy 
from a single cell, and that in his experience the “single cell diagnosis” 
had never failed. According to him, there is no specific staining reaction 
for the cancer cell, but there are certain physical criteria by which it 
may be recognized in most, if not all, instances. MacCarty found the 
mitoses in malignant cells sometimes multipolar, but never asymmetric 
or irregular. The nucleolar-nuclear ratio in cancer cells is approximately 
1 : 23. while in regenerative cells it is 1 : 50 or more. The regenerative 
cell is more delicately constructed, and its nuclear granules are usually 
finer. Malignant cells actually exist, according to MacCarty’s belief, 
before the invasion of tissue — for instance, within milk ducts of the 
mammary gland — and they are microscopically indistinguishable from 
cells in lesions which all pathologists call cancer. Still MacCarty did 
not call these cells carcinomatous when inside of milk ducts, and he did 
not advise, in these cases, a radical operation, since none of his patients 
in whom these atypical cells had been found had died of cancer. With 
this conception, the “malignant cell” of MacCarty loses all practical 
significance. I ain unable to detect anything in MacCarty’s description 
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which has not been known since Lebert’s and Hannover’s unfortunate 
attempts in the middle of the last century to characterize morphologically 
the “specific cancer cell.” Neither in his numerous papers on this sub- 
ject, nor by his drawings and photomicrographs, did MacCarty explain 
how his single cell diagnosis is achieved, and he did not advance evidence 
in support of his assertion that the specific cancer cell is the key to 
diagnosis and prognosis. 

Only in the special field of tumors of the brain does the cytologic 
diagnosis seem to be feasible. Eisenhardt and Cushing adopted the 
supravital technic as the most favored routine method of diagnosing 
tumors of the central nervous system, this being of particular value in 
the cytologic differentiation of the various types of glioma. A minute 
portion of the fresh specimen is separated with dissecting instruments 
and placed on a glass slide. A drop of aqueous solution of neutral red 
(1 ; 10,000) is added directly to the tissue and a cover glass placed over 
the tissue, which is carefully spread by gentle pressure on the cover 
glass. This method offers an opportunity for the stud)* of cells that 
have not undergone shrinkage and distortion as a result of fixation and 
cutting, but that are seen in their entirety while they are still living. 
Under oil immersion, single cells, such as astrocytes and oligodendroglia, 
may be beautifully defined with all their delicate processes, which are 
rarely seen intact in fixed histologic sections. 

The finer study of cell characteristics is of great importance in the 
diagnosis of carcinoma of the cervix according to R. Meyer. He admit- 
ted that Schiller’s new method of scraping off the surface of suspicious 
lesions of the cervix may often furnish sufficient material on which to 
arrive at a positive diagnosis, but held that it did not in every case. It 
will fail sometimes because cancer cells may be well differentiated and 
of almost typical structure, while in healing erosions immature cells of 
very suspicious appearance may be found. Lack of differentiation of 
the epithelial cells, as compared with the normal prototype, and such 
nuclear abnormalities as greater size and hyperchromatosis form the 
basis for differentiation of very early cancer and inflammatory condi- 
tions, but these cell changes must be found in all epithelial layers and 
over a large area of the tissue to be of decisive value. Mitoses and 
especially irregular forms are often missed in young stages of car- 
cinoma. On the other hand, mitotic figures seem, in Novak’s opinion, 
to be suggestive of malignancy. He stated that he had almost never 
seen them in the basal layer under benign conditions and did not recall 
ever having found them in the superficial layers except in malignant 
conditions. 

The cytologic changes that are so valuable in the diagnosis of early 
cancer of the cervix are much less helpful in cancer of the uterine bodv. 
Benign hyperplasia may reveal thickly crowded glands in some of which 
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the epithelium may be in several la^^ers tvith dark-staining nuclei. 
j\'Iitoses may be numerous. Structures like these have more than once 
been wrongl)^ diagnosed as malignant adenoma (Novak). In advanced 
stages of adenocarcinoma, the glandular architecture is so characteristic 
that a few glands in curetted material will permit a positive diagnosis 
(Schottlander). The carcinomatous glands are not only much longer 
and wider, but often labyrinthine owing to irregular papillations and 
complicated branching. Multiple cell la 3 'ers are usually found, at least 
in some glands. The stroma between the glands is almost completely 
missing. But these changes are to be considered as evidence of malig- 
nancy onl}"^ if encountered in the endometrium itself. In polypi of the 
uterine body, marked proliferation and irregular branching of the 
closely packed glands and stratification of their epithelial lining have to 
be regarded as benign changes as long as they are restricted to the polyps. 
Hintze observed 17 cases of these polyps in a twenty 3 ’^ear period, and 
in none of them was malignanc}' observed later. 

In the microscopic diagnosis of earlj- cancer of the skin, the most 
valuable single factor is the assumption of younger, more vegetative 
qualities on the part of the hyperplastic cells involved (White and Weid- 
man). The cytoplasm of the cancer cells has a rounded off contour; its 
substance is more hyaloid than normal and is different in tint from the 
normal. 

In tumors of the bladder, also, the microscopic diagnosis rests often 
on atypical cell changes. In Aschner’s material, 30 of 138 papillary 
carcinomas did not show in the biopsy specimens any evidence of inva- 
sion of the pedicle. The C 3 'tologic changes that branded these tumors 
as malignant were either slight and limited to a small part of the growth 
or marked and present throughout the papilloma. The changes on which 
Aschner based his diagnosis of malignancy were the presence of large 
cells with irregular. deepl 3 '’ staining nuclei, cells with at 3 'pical mitoses, 
p 3 fknotic nuclei or lobulated forms, intensification of cell membranes with 
a tendenc 3 ^ toward the squamous cell t 3 ’pe, loss of palisade arrangement 
and loss of uniformit 3 -. Ewing stated that for a long time he had noted 
that the presence of a few at 3 'pical cells in a papilloma of the larynx 
generally signifies that the disease will recur and will kill the patient 
sooner or later ; and that in tumors of the bladder the presence of small 
groups of at 3 'pical cells in an otherwise benign papilloma carries with it 
an increased gravit 3 " in prognosis. 

In 1908. Lubarsch stated that in principle it is permitted to diag- 
nosticate cancer only when one has found sure and clear criteria of 
destructive growth. Orth. Cornil. Borst and others regarded as the 
most important criterion of glandular carcinoma the perforation of the 
basement membrane. There is general agreement that invasion of tumor 
cells into the surrounding tissue and destruction of the host organ are 
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conclusive evidence of malignancy, even when cytologic criteria of malig- 
nancy are absent. Basing his judgment on 108 cases of malignant goiter, 
Graham arrived at the conclusion that it cannot be decided by cytologic 
characteristics whether an adenoma of the thyroid gland is benign or 
malignant. The only morphologic evidence of malignancy in tumors of 
the thyroid gland is the invasion of blood vessels. 

Aschner found among his large number of tumors of the bladder a 
small group of infiltrating carcinomas that were characterized by a cell 
growth indistinguishable from that of benign papilloma. Yet the tumor 
invaded the pedicle, infiltrated the wall of the bladder and its vessels 
and eventually produced distant metastases. In these rare instances, the 
diagnosis could not be made, unless tissue had been removed from the 
infiltrated base. 

Since Virchow reported several cases of metastasizing enchondromas, 
it is known that almost any histoid, microscopically benign tumor — 
myoma, lipoma, hemangioma — can produce distant metastases. R. 
Meyer described a sarcoma of the endometrium of typical cell structure, 
the malignant character of which could be recognized only from the 
destruction of uterine glands. 

There are, on the other hand, processes with undoubted heterotopic 
growth, which are entirely harmless; for instance, adenomyoma of the 
uterus and other organs. In Ewing’s and R. Meyer’s treatises, there 
are photomicrographs of a minute benign myofibroid invading the lumen 
of a uterine vein. In erosion of the cervix, there may be a marked dip- 
ping in of squaiTious epithelium independent of the glands. The histo- 
logic changes in highl}^ epidermoid polypi of the cervix may also be 
easily mistaken for cancer, especially if squamous epithelial cells have 
advanced deeply into the glands and have replaced the cylindric lining. 
The misinterpretatioii of this entirely benign intermingling of squamous 
and cylindric epithelium in cervical erosions and polyps still leads to 
hundreds of unnecessary hysterectomies (R. Meyer). 

A common error in the diagnosis of urethral caruncle in the female 
results, according to Ewing, from the deep normal invaginations of the 
epithelial lining of this structure. On section, these invaginations may 
appear as displaced islands of at 3 -pical epithelium, strongly resembling 
epithelioma. Onlv the uniformity as regards size and appearance of 
the epithelial cells, and the fact that for the most part they are properly 
oriented, dispose of the suspicion of malignancy. 

The human epidermis has the capacity to regenerate to such a degree 
as to simulate cancer morphologically (White and Weidman). In the 
presence of cutaneous defects known to be chronic the significance of 
carcinoma-like hyperplasias .should be heavily discounted. Deep per- 
meation. below the level of the sweat glands, is the only certain histo- 
logic criterion in some cases. Sweat duct epithelium readily becomes 
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hyperplastic in connection with suppurative and irritative processes and 
may be sufficiently irregular to suggest carcinomatous changes. Accord- 
ing to Frei, the so-called carcinoma-like condyloma acuminatum of the 
penis is not seldom mistaken for true cancer from the microscopic struc- 
ture, especially in the presence of horny pearls. 

Heterotopic growth is known to be especially confusing in biopsies 
of laryngeal lesions. Paltauf never diagnosed a section from the larynx 
without knowing the clinical history of the case. He stated that after 
treatment with caustics the epithelium may invade irregularly the deeper 
structures. Especially in tuberculosis of the vocal cords, the epithelium 
frequently invades the underlying tissue and may even penetrate into the 
cartilage (Manasse). Hajek collected several cases from the literature, 
in which experienced pathologists had diagnosed carcinoma from 
biopsies, but in which the removed larynx showed only tuberculous 
inflammation. 

Invasive epithelial growth is therefore not always identical with car- 
cinoma, and — on the other hand — in biopsies of very early cancer 
destructive and heterotopic properties may be missed. 

* II. PRECANCEROUS LESIONS 

No morphologic method can decide whether a noncarcinomatous 
atypical cell proliferation will actually develop into cancer or prove to 
be entirely harmless. The deciding factor when such a lesion results 
in a malignant tumor is apparently an individual predisposition the 
nature of which is completely unknown. By inoculating a saturated 
solution of scharlach red in the rabbit's ear, Fischer-Wasels produced 
atypical epidermoid growth, which completely resembled that preceding 
cancer, but which never attained malignant character unless the animal 
received the smallest doses of arsenic. The study of experimental cancer 
has not offered any histologic criteria for deciding whether a precan- 
cerous tar papilloma will be followed b}? autonomous malignant growth 
or remain self-limited. 

Ewing’s contention that in a given case one may be dealing with a 
condition in the process of becoming cancer may be theoretically true, 
but cannot be proved with present methods. The confusion is increased 
by using interchangeabl}’^ the terms “precancer” and “beginning car- 
cinoma.” Radical pathologists like Schauenstein, Schottlander and Rubin 
classify as beginning cancer the same atypical tissue changes which, 
lacking absolute histologic criteria of early malignancy, may prove to 
be harmless epithelial proliferations. The terms “precancerous lesion” 
or “potential malignancy” have been too often used as a basis for 
unnecessary radical operation. There is no reason why such a case 
cannot be watched by a competent observer for a few weeks, when 



HELLWIG— BIOPSY IN TUMORS 


527 


a new exploratory excision can be made, or until more definite though 
still early signs develop (Frank). A long-continued follow-up by 
Pemberton and Smith of patients whose cervical specimens were micro- 
scopically suspicious failed to reveal a later development of carcinoma 
in any instance. Ewing’s writings indicate that he favors the theo- 
retical conception of a precarcinomatous stage of epithelial prolifera- 
tion passing b)'^ insensible gradations from normal cells to fully 
developed cancer, but that in practice he regards changes without definite 
signs of malignancy as benign and does not permit including “precan- 
cerous lesions” in the statistics of cured cancer. 

As chronic endocervicitis and laceration of the cervix, as well as 
hyperplasia of the endometrium and submucous myofibroids, are com- 
monly found present with or preceding cancer, these conditions are often 
classed without sharp critique as precancerous etiologic factors (Villard 
and Montel, Ter-Gabrielian, Bailey, Labm, Hofbauer). No statistics 
taking into consideration the percentage of these changes in cancerous 
and noncancerous women have ever been compiled, and it would seem 
that the frequency of these benign conditions alone disproves the theory 
of an etiologic relationship with cancer. 

Leukoplakia of the female organs was described first by von Franque 
as a precursor of carcinoma. Hinselmann regarded it in the cervix not 
merely as a precancerous condition, but as an early noninvasive stage of 
carcinoma. Both views were rejected by R. Meyer, who had often seen 
multiplicity of cell layers, with elongation of rete pegs and papillary over- 
growth of spinous cells, sometimes with hornification, in cases that by 
the clinical course proved to be benign. In their study of 21 cases of 
vulvar carcinoma. Grave's and Smith found leukoplakia 16 times and 
kraurosis 14 times, and they feel that there is a close relationship between 
these two processes and cancer. Of Taussig's 29 cases of vulvar carci- 
noma, 60 per cent showed the malignant changes taking place in an 
early hyperplastic area, and 40 per cent, in a late atrophic area. In 
Taussig’s opinion, squamous cell carcinoma of the vulva springs from 
leukoplakic vulvitis in almost every instance, and the latter undergoes 
malignant change eventually in at least one half of the cases. Rentschler, 
on the other hand, in a review of 71 cases of primary vulvar carcinoma, 
found that in 40 per cent the patient gave a definite history of pree.xist- 
ing pruritus, but that only in five cases was leukoplakia coe.xistent with 
carcinoma. 

Kutzmann observed 67 cases of leukoplakia of the renal pelvis, 11.9 
per cent of which were combined with carcinoma, .\mong 3 cases of 
leukoplakia of the urinary bladder, von Borza saw 2 in which this organ 
was also affected with squamous cell carcinoma. Kretschmer believed 
that leukoplakia of the urinary organs is probably much more common 
than it is generally thought. In only 1 of his 13 cases was carcinoma 



528 


ARCHIVES OF PATHOLOGY 


associated with leukoplakia of the bladder. By collecting from the 
literature the cases of leukoplakia and carcinoma of the urinar}'^ organs, 
Patch hoped to answer the question whether leukoplakia and cancer 
are as intimately related to each other as is generally accepted. Of 
the reported 121 cases of leukoplakia and 152 cases of squamous cell 
carcinoma of the urinary tract, only 13 showed coexistence of both 
processes. 

According to Briining, leukoplakia of the buccal mucosa is often fol- 
lowed by carcinoma. No unanimity of opinion, however, exists in 
I'egard to the frequency of this transformation (from 10 to 53.8 per 
cent). Lazarus believed that one third of all cancers of the tongue arise 
from leukoplakic areas. Herzen and Jenckel insisted on radical excision 
of all leukoplakic areas in the mouth as a prophylactic measure. Also 
Deelman called the leukoplakia that occurs in the upper parts of the 
respiratory and alimentary tracts a true precarcinomatous change. He 
found at the periphery of the carcinoma that develops in leukoplakia the 
gradual transition from hyperplastic epithelium to neoplasm and the 
morphologic substratum of precarcinoma in its final development. 
Schaer, on the other hand, doubted whether leukoplakia plays as impor- 
tant a role in the genesis of cancer as many believe. He found in 237 
esophagi without cancer, obtained at autopsy mostly from men above 
40 years of age, 67 per cent affected with leukoplakia. In his series 
there were 17 traction diverticula that not seldom showed atypical 
proliferation of the surface epithelium, and Schaer was of the opinion 
that these diverticula may predispose to the development of esophageal 
cancer much more than leukoplakia. Sharp, however, concluded from 
one observation of a case in which relativel}’- early carcinoma was 
coexistent with far advanced leukoplakia of the esophagus, that the 
irritating factors may bring about a leukoplakic response in one area, 
and that the same or additional factors may cause cancer in another. 

Benjamins described 3 cases of laryngeal carcinoma with continuous 
transitions from precancerous changes to fully developed carcinoma. 
He concluded from these observations that every papilloma showing 
hyperkeratosis should be treated as a malignant tumor. Also Tucker 
and Jackson regarded the eAudence as conclusive that cancer of the 
larynx develops from nonmalignant lesions. 

There is wide difference of opinion regarding the possible transfor- 
mation of chronic gastric ulcer into carcinoma. While Konjetzny placed 
the percentage at 3 and Hauser at 6. Wilson and MacCarty reported it 
as occurring in 71 per cent. Klein and Demuth studied ulcers and 
carcinomas of the stomach with the aim of determining Avhether any 
histologic changes other than those easily recognized as definite carci- 
noma might be considered characteristic of malignant transformation of 
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an ulcer. They doubted that the histologic diagnosis can be based — as 
Moszkowitz believed — on deeply stained epithelial cells, no matter how 
atypical or heterotopic they are. 

Stewart believed that an important and intimate relationship exists, 
both in the stomach and in the large intestine, between simple adenoma- 
tous polyp and carcinoma, but the ultimate full development of a 
malignant condition is in most cases confined to a single focus. Hurst 
found in about 0.5 per cent of his cases of gastric carcinoma diffuse 
gastric polyposis and in 4.5 per cent simple adenoma as a precursor of 
malignancy. According to Miller, Eliasow and Wright, carcinomatous 
polyps of the stomach are more frequent than has been generally believed ; 
both the history and the pathologic data suggest that they usually 
originate in polyps of a benign nature. The authors observed 8 cases 
of carcinomatous polyps in a series of about 200 operations for cancer 
of the stomach, constituting about 4 per cent of the group. 

In adenoma of the stomach and of the intestines, Bloodgood advised 
radical resection as a prophylactic measure. According to Lockhart- 
Mummery, Dukes, Rankin and Bargen and many others, rectal adenoma- 
tous polyps constitute the most dangerous predisposing factor in the 
development of rectal adenocarcinoma. The adenomas are usually 
numerous and often separated from one another by normal mucosa. The 
bowel may remain in this condition for many years, or at any stage of 
the epithelial proliferations the epithelium may abruptly assume those 
invasive properties recognized clinically and histologically as cancer. 
The incidence of malignancy in multiple polyposis is generally accepted 
as being from 40 to 50 per cent. But according to Bargen and Rankin, 
it is impossible from histologic and clinical examination to predict 
whether or not a given polyp will become malignant. While most of 
the authors did not have the opportunity actually to observe a malignant 
transformation in a particular polyp in any case. Schmieden and 
Westhues described all histologic transitional stages from harmless 
adenomatous hypertrophy of the mucosa to polyps with partially 
undifferentiated cells leading, up to fully developed adenocarcinoma. 
Westhues classified the different histologic pictures into 3 groups. His 
third — which alone he calls the precarcinomatous stage — is characterized 
by invasion of the pedicle and perforation of the muscular layer, but 
there arises the question whether this third stage with definite signs 
of malignancy should not be called carcinoma. Westhues’ classification 
of intestinal polyps into 3 groups is accepted by Fitzgibbon and Rankin. 
In the tumors belonging to their third group — the definitely precancerous 
lesions — ^the cells could not be distinguished morphologically from those 
seen in outright cancer. For 19 of their 24 cases of cancer they found 
indisputable proof that the sites of origin of the malignant growths were 
in polyps, and they concluded that cancer of the colon develops usuallv 
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from an earlier stage as a polyp. Fitzgibbon and Rankin regarded it, 
however, as an impossible task to determine how many polyps actually 
become cancerous. 

This difficult problem was attacked b}’^ Feyrter. He examined at 
autops}’ the large intestines of 1,110 patients over 20 years of age and 
found in about one third of them adenomatous proliferations in the 
colon. The total number of pol 3 'ps found was about 1,000, but only 
6 of these were carcinomatous and 4 suspicious for malignancy. 

Of great interest is the case reported by Hullsiek of multiple 
polyposis of the colon, in which the first biopsy did not show any 
histologic evidence of malignanc}'. Two 3 fears later an adenocarcinoma 
was revealed b 3 '^ biops 3 '' at the rectosigmoid junction. The autopsy 
showed, besides this carcinoma — ^with no suggestion of its having arisen 
from a pol 3 fp — no carcinomatous changes in an 3 '^ of the polyps that 
extended from the rectum up to the ileocecal valve. Observations of 
this kind led Stahr to the conclusion that rectal polyps like other at 3 '^pical 
epithelial proliferations are not true precancerous stages, but can be 
regarded onl 3 '^ as indicators of some kind of irritation that is capable 
eA'entuall 3 ' of producing cancer under circumstances not 3 ’'et understood. 

There is bewildering dissension about the practically important ques- 
tion whether chronic cystic mastitis has to be regarded as a precancerous 
lesion. In m 3 '^ opinion, this problem will never be solved by present 
histologic methods alone, but 01113 ^ by long-continued clinical observation 
of nonradically treated cases. The morphologic appearance of atypical 
epithelial proliferations within ducts and acini in chronic cystic mastitis 
is seldom definite enough to enable a dogmatic interpretation of its 
biologic state. The disagreement of different pathologists in a given 
case of proliferant chronic C 3 ^stic mastitis demonstrates well the limi- 
tations of present histologic methods. At a pathologic conference in 
1931, Bloodgood invited 50 experienced pathologists to diagnose the 
slides of 10 lesions of the breast that were known to be clinicall 3 ’’ 
benign. Not in one single instance was there general agreement regard- 
ing the significance of the microscopic picture. 

The fact that carcinoma of the breast is often found associated with 
chronic C 3 ’stic mastitis is easity explained by the high incidence of the 
latter. Goens found at autops 3 " in one third of all women over 40 3 'ears 
of age changes t 3 "pical for chronic C 3 ’stic mastitis, and Hahn saw the 
same condition in 11 of 48 women 3 'ounger thah 40 3 'ears. Still higher 
is the incidence in the material of R. Jaffe. He observed in 100 autopsies 
of women over 40 3 *ears of age chronic cx'stic mastitis in 93 per cent. 
In 65 per cent, he found marked epithelial proliferations of the milk 
ducts that were indistinguishable from changes called precarcinomatous 
b 3 ' man 3 ' pathologists. 
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Cheatle believed that 20 per cent of all cancers of the breast begin 
with chronic cystic mastitis. The appearance of the latter disease and 
its subsequent course occupy the same age decades — 2S to 30 years — 
as tar carcinoma does in man, and the carcinoma in each appears to 
be the result of a continuous process which as a rule takes a definite 
time. In early mammary carcinoma there is, according to Cheatle, 
an epithelial neoplasia the cells of which are still contained within their 
normal boundaries, and these cells resemble precisely in morphologic 
appearance those that have invaded the stroma. Hyperplasia of the 
elastica surrounding only those terminal ducts that contain epithelial cells 
of malignant character is regarded as a distinct indication of the dan- 
gerous state. But Cheatle also had to admit that, aside from arousing 
suspicion, the matter must remain a question until the biologic state of 
epithelial cells can be determined with greater certainty than can be 
elicited from their morphologic characteristics only. 

Goldzieher and Kaldor examined 47 specimens of chronic cystic 
mastitis. In 12, they found cancer; in 4, precancerous changes. In 
the latter, invasive growth could not be demonstrated, yet the morpho- 
logic appearance of the hyperplastic epithelium was suggestive of 
malignancy. These precarcinomatous changes were identical with pro- 
liferations that were observed in the vicinity of frankly carcinomatous 
foci within milk ducts. The authors could not prove, however, whether 
or not these precancerous changes were about to develop invasive ten- 
dency, although “it seemed highly probable.” 

Semb made an exhaustive anatomic study of 148 cases of chronic 
cystic mastitis aiid described microscopic changes passing by insensible 
gradations from simple microcystic chronic mastitis into atypical hyper- 
plasia and finally leading up to invasive carcinomatous neoplasia. He 
concluded that chronic cystitic mastitis is a true precancerous lesion 
which eventually will result in cancer and Avhich requires removal of the 
whole mammary gland. Also Klose and Sebening regarded prophylactic 
amputation of the breast as the only logical treatment for chronic cystic 
mastitis. The frequency of malignant transformation after partial 
resection of the diseased area of the breast is in their opinion “for- 
midable.” Benda found in most specimens of chronic cystic mastitis 
such atypical epithelial proliferations that he felt sure that this is a 
precancerous condition with grave prognosis. Ewing concluded from 
his vast experience that chronic cystic mastitis is a A'ery important condi- 
tion predisposing to mammary cancer. From the practical standpoint 
of prognosis. Ewing regarded it as safe to remove the whole breast or 
the whole affected segment when an incision is required for diag- 
nosis. In case of malignancy, the correct surgical procedure can be 
determined during exploration. The course of the established disease 
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is, in Ewing’s opinion, generally progressive, and most cases of chronic 
cystic mastitis eventually terminate in carcinoma or in surgical removal 
of the breast. 

Clinical considerations, however, suggest that chronic cystic mastitis 
will often not develop into cancer and show, on the other hand, that 
many cancers of the breast are not preceded by a precancerous stage. 
Of 617 women with cancers of the breast who were operated on by 
Lawen, only 11 had, several years before operation, chronic mastitis as 
proved b}'^ biopsy, and 64 had clinical symptoms of chronic mastitis 
many years preceding the development of cancer. Bloodgood, from the 
standpoint of a clinical and anatomic study of 350 cases of chronic 
cystic mastitis, concluded that this condition has no etiologic relationship 
to carcinoma, and that women with this disease are no more in danger 
of acquiring cancer than women of the same age without it. No matter 
what the operation was in his 350 cases, there was no death from 
carcinoma of the breast in a period of over twenty-five years. Also the 
so-called diffuse adenomatous variety of chronic cystic mastitis, which 
Bloodgood believed up to 1906 to be associated with cancer in at least 
50 per cent of the cases, is, according to his recent statements, not a 
true precancerous lesion, its association with cancer being only incidental. 
In probably 70 per cent of patients with chronic cystic mastitis coming 
early for medical observation, operation can be decided against by 
palpation alone. Of the 30 per cent in whom the breast must be 
explored, one half or more reveal benignancy on gross inspection and 
examination of frozen sections. In 40 of 43 patients with chronic 
cystic mastitis whom I observed, only partial resection of the diseased 
area was done, and not one of these returned with a malignant growth. 
In only 3 was a radical operation advised after biopsy — this on account 
of intraductal proliferation so marked and so atypical that suspicion 
of malignancy was aroused, although no frankly invasive epithelial 
gro^vth could be demonstrated. To remove all breasts with chronic 
C 3 '^stic mastitis would, I believe, entail an unnecessary mutilation in at 
least 90 per cent of the cases. 

Of greatest importance in evaluating properl}'- the finding of atypical 
epithelial proliferation in biopsy specimens is the work of Meeker. 
She dissected at autopsy normal vocal cords and their attachments from 
persons aged from 2 months to 80 years, with no history of laryngeal 
lesions. In these normal specimens, great activity of the squamous 
epithelium with filling in of wide surface openings of the ducts and 
fusion into solid masses was present. Within the deeper gland ducts, 
papillary thickenings of the epithelium as well as a tendency to meta- 
plasia were common. These changes were exactly like those that are 
called precancerous by many pathologists. Meeker’s observations cer- 
tainly suggest caution in basing prognostic conclusions on more or less 
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atypical cell proliferations — not only in the larynx, but in any other 
part of the body where specimens for biops}'^ are obtained. 

In my opinion, “precancer” as a histolog-ic diagnosis is meaningless. 
In diagnosing a lesion by biopsy, either the pathologist should take the 
full responsibility by pronouncing the lesion malignant or benign, or — 
if he is unable to arrive at a definite diagnosis — he should have the 
courage to admit that he does not know and leave the responsibility to 
the clinician or to a more experienced histologist. Nothing is gained 
by calling a suspicious change in the tissue a precancerous lesion, a 
tenn which is a confession of ignorance. 

III. HISTOLOGY AND PROGNOSIS OF MALIGNANT TUMORS 

From the beginning of the microscopic era, the tissue experts have 
formed from their histologic observations an opinion concerning the 
progress of the neoplastic disease. Von Hansemann regarded it as a 
law that tumors disseminated through the bod}’ show a high degree of 
anaplasia, while those of unusual local growth without dissemination 
show little anaplasia. Henke. Borst, Hertzler and Herly accepted this 
theory in a general wa}% but they called attention to the frequent excep- 
tions. In 1915, Ewing regarded as insufficient a pathologic diagnosis 
simply of carcinoma or sarcoma, since some processes to which these 
terms are attached are self-limiting, while others are invariably fatal. 
He believed that the pathologist is able to interpret the clinical diagqiosis 
from the microscopic section in Hodgkin’s disease, malignant lympho- 
sarcoma, osteogenic sarcoma and many other tumors of which the 
prognosis is practically always fatal. In another group, the potential 
malignancy of the tumor may be judged with much accuracy from its 
histologic structure, but its actual clinical course may be subject to 
wide variations, depending chiefly on age, location, size and duration. 

Five years after Ewing’s cautious conception of the relationship 
between histology and clinical prognosis of tumors, Broders aroused 
the interest of surgeons and pathologists by his statement that the clinical 
course of many cancers may be quite accuratel}’ predicted by analysis 
of the histologic structure alone, without taking clinical factors into 
consideration. Basing his work on Amn Hansemann’s laAv that the more 
highl}’- differentiated the cNls. the loAver is the malignancy of a tumor, 
he graded carcinomas of the lip and other regions into 4 grades accord- 
ing to the differentiation of the tumor cells, and presented statistics 
to proA^e that these histologic features gOA'ern the life expectancy in a 
giA'en case. According to him. cancer of grade 1 shoAvs practical!}' no 
tendency to metastasize, and therefore in dealing Avith such neoplasms he 
considered it unnecessary to remoA-e the regional lymph nodes. As, on 
the other hand, practically all cancers of grade 4 Avith metastases proA-e 
fatal, he adA'ised the surgeon not to subject patients shoAA'ing these cancers 
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to an operation involving the regional lymph nodes, unless these nodes 
are in close proximity to the primary growth. In Broders’ opinion, the 
time is not far distant when not only physicians but also the patients 
and their relatives, as well as life insurance companies, will be interested 
in the grade of malignanc}’’ of cancer. His system of standardizing 
histologic prognosis has been acclaimed by many surgeons throughout 
the country and has already influenced surgical practice. MacCarty’s 
recent remark that a good piece of scientific observation has been 
spoiled by the clinician, and that clinical interpretations have gone too 
far, does not seem entirely justified, since Broders himself stressed the 
great practical value of his method. Plaut’s sound criticism (1927) and 
his warning that the time is not yet ripe to advocate any known method 
of histologic grading for practical purposes have cleared the field for 
more extensive study. 

While Ewing, Maitzlofif and Greenough followed Broders’ system 
in grouping malignant neoplasms of the various organs into 3 or 4 grades 
of malignancy according to the relative number of undifferentiated cells 
present, Hueper attempted to find a more reliable index of histologic 
malignancy by using 20 factors pertaining to the characteristics of the 
parenchyma and stroma of a tumor. He used 4 principal criteria: 
(1) special cellular and structural characteristics, (2) characteristics of 
C34oplasm, (3) characteristics of nuclei and (4) characteristics of 
stroma, with from 4 to 6 subdivisions in each, valued from 1 to 4. The 
sum gave the index of histologic malignancy. Hueper emphasized, 
however, that the grade of histologic malignancy is certainly not the 
only factor on which the t 3 ^pe of treatment should be based and the 
prognosis estimated. The extent of the disease as best expressed b 3 '^ a 
definite clinical grouping, the age of the patient, heredit 3 % the general 
condition of the patient, the location of the tumor and its extrinsic or 
intrinsic qualities of growth deserve as much consideration as the 
histologic grading. 

In his earlier studies. MacCart 3 ^ had called attention to l 3 rmphoc 3 d;ic 
infiltration, fibrosis and h 3 ^alinization of the stroma as factors of prog- 
nostic value. From his clinicopathologic observations of cancer of the 
stomach, breast, rectum and skin he concluded that the value of these 
factors for determination of the clinical course of the disease could 
hardl 3 ' be questioned. According to Ewing, well marked inflammatory 
reaction signifies a pronounced capacit 3 ' of the organism to limit the 
tumor’s growth, but not that the effort will be successful. He had not, 
he said, found the presence of l 3 TOphoc 3 'tes and fibrosis a reliable sign 
of the outcome of the disease. 

W. Fischer’s and Boehmig's histologic studies on 115 nonulcerated 
carcinomas throw much light on the nature of stroma reactions in malig- 
nant tumors. The qualit 3 ' and intensit 3 '^ of the inflammator 3 '’ changes 
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differed in the various areas of the same tumor so considerably that the 
authors warned against drawing conclusions from biopsy of small speci- 
mens. In their series, scirrhous and solid carcinoma showed much less 
lymphocytic infiltration than alveolar adenocarcinoma. In metastases 
located in the liver inflammator}'' reaction was never found. It was 
always present in earl}'^ stages of cancer, while well advanced neoplasms 
showed only scanty local infiltration around small cell groups with 
active proliferation. In colloid carcinoma, the lymphocytic infiltration 
was absent or very small. When the tumor grew in preformed channels, 
such as blood vessels, lymph vessels or milk ducts, the lymphocytic 
infiltration was entirely missed, but it appeared as soon as the growth 
perforated the walls of these structures. In the opinion of Fischer 
and Boehmig, the stroma reaction is to be considered as inflammatory and 
not as specific for carcinoma; it depends no more on the structure and 
rate of growth of the neoplasm than on the texture of the invaded organ. 
The two authors would not draw an}'- conclusions from the character 
of the stroma reaction on the clinical prognosis in a given case. Fischer- 
Wasels observed in transplanted mouse carcinoma that the lymphocytic 
infiltration varies widely, depending on the structure of the host organ. 

Wood in 1930 stated that no one can make a prognosis from a micro- 
scopic section except in certain well recognized groups of tumors. He 
regarded malignancy as a clinical phenomenon, not a morphologic one, 
The prognosis of a neoplasm depends on many things : on the position of 
the growth, its relation to blood vessels, its size in some cases and the 
dimensions of the tumor cells wholly independent of their rate of growth. 

While Wood, Ewing and Plant recognized the great scientific and 
practical value of the problem of histologic grading and encouraged 
further investigation in this field, which still is in its infancy, Reimann 
regarded it as futile to decide from a small section of a tumor what will 
happen to a patient with cancer. According to him, in histologic grading, 
one attempts, by examination of the removed specimen, to determine 
how it grew and then to transfer this decision as a prediction of what 
will happen to any possible fragment left behind by the surgeon. If 
one is to make a prognosis at all. the presence or the absence, and the 
situation, of secondary tumor deposits are of greater importance than 
histologic grading. 

The problem of grading is complicated by the well known fact that 
tumors of the same histologic structure, but in different locations, may 
have entire!}’- different grades of clinical malignancy. Ewing in 1915 
stated that carcinoma of the tongue presents a very different problem 
from that of carcinoma of the skin; in the alimentary tract, carcinoma 
increases in clinical malignancy from the anus to the lips, and also in 
the urinary bladder the malignancy varies according to the location, 
irrespective of histologic characters. 
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Ewing distinguished between potential and actual malignancy of’ a 
tumor. The potential malignancy can be safeh^ estimated from histologic 
signs of anaplasia, abundance and abnormalities of mitoses, loss of 
polarity and diffuse infiltrative growth of cells. The actual malignancy 
is influenced b}* many factors that may greatl}’^ alter the course of the 
disease; for instance, the position of the tumor, hemorrhage, bacterial 
infection. Ewing pointed to the danger of relying exclusively on histo- 
logic data in forming a clinical prognosis, especiall}’- if more significant 
features such as gross anatom}'^ of the tumor, condition of the lymph 
nodes, age of the patient, duration of the disease and other clinical 
aspects are thereby neglected. 

MacCarty, in his latest paper on histologic grading, which differs 
strikingly from his former dogmatic contributions and reflects the 
wholesome influence of the criticism by Plaut, Reimann and Wood, 
admitted that all grading of cancers should be considered as in the 
investigative or experimental stage, and that the immature clinical 
utilization of scientific observation will only discredit and impede its 
rightful progress. He warned against using for practical prognosis the 
facts which he and Broders had presented, and urged that any system 
of microscopic grading of cancer cannot be of accurate value without 
man}^ other factors being taken into consideration. There are accord- 
ing to MacCarty at least 15 factors governing prognosis in cancer. The 
most important consideration, more important than any microscopic 
criterion of degree of malignanc\% is whether metastases are present in 
lymph glands or other organs, and secondly whether the surgeon could 
remove the growth radicall}^. 

Warthin pointed out that all degrees of anaplasia may be found in 
a single neoplasm, so that one’s grading of malignancy will vary in a 
given case according to the part of the tumor from which the piece 
examined is taken. The questionable value of histologic grading from 
biopsy of small specimens, with regard to the variation of cell character- 
istics and stroma reaction in different areas of a tumor, is evidenced by 
the study of Martzloff. In 70 cases of cervical cancer, he compared 
material taken for biopsy with the remainder of the removed uterus, 
and found that in one third of the cases studied histologic examination 
of the biopsy material failed to show the predominant type of cancer 
cells as presented in the remainder of the organ. In his opinion, material 
taken from cervical carcinoma for biops}' will give a more or less 
inaccurate impression of histologic features in regard to the grade of 
potential malignancy. 

Stewart and Spies, on the other hand, concluded from their exami- 
nation of rectal carcinoma that small biopsy specimens are sufficient for 
the histologic grading. Having had the opportunity in 46 cases io 
obtain more than a single specimen from the same tumor, they found 
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that changes in the histologic character do not occur sufficiently often 
in the course of rectal cancer to interfere seriously with the prognosis 
as suggested by the grade given at the time of the first biopsy. In a 
total of 102 repeated biopsies but 10 changes in grade were made, all 
except 1 of these consisting in an advance of the grade. 

Von Hansemann was of the opinion that in metastatic tumors there 
are as a rule increased anaplasia and more rapid growth as compared 
with the primary tumor. According to recent investigations, however, 
the preservation of the structural types in metastases seems much more 
common, and in a few cases the grade of histologic malignancy apj^ears 
even to be lowered, an observation which it is difficult to understand 
from the clinical point of view. Pate}' and Scarff studied 163 cases of 
carcinoma of the breast for the purpose of comparing the histology of 
the primary tumor with that of the metastases. In 83 per cent, the 
secondary deposits in the lymph glands were similar in appearance and 
in histologic malignancy to the primary growth. In 16 per cent, how- 
ever, the malignancy of the glandular metastases was lowered, and in 
only 1 case \vas it raised. Mills, Broders and Caylor found irreconcilable 
variation between the grade of the primary malignant tumor and that 
of the metastatic growth in 32 of 207 cases. In 17 metastases, the 
histologic grade of malignancy was lower than in the primary tumor, 
and the authors observed a tendency for some carcinomas to become 
“a little less malignant” when they became implanted in the lungs — a 
statement that must arouse still greater skepticism as to the clinical value 
of purely histologic grading. 

There are many statistics in the literature that seem to speak in 
favor of the histologic grading of malignant tumors in different locations 
of the body. A systematic analysis, such as that made by Plant on 
Broders’ tables, may prove, however, that most of these statistics are not 
without fallacy. There is particularly one point which appears to me 
worthy of mention and which must have a deciding influence on these 
figures: the uncertainty of present histologic methods in differentiating 
the earliest stages of carcinoma from harmless atypical cell prolifera- 
tions. If the latter are listed in the statistics as cancer of low grade, 
an entirely wrong conception of the clinical course of the different 
histologic types must be induced. Broders, for instance, included in 
his group 1, of carcinomas of the bladder, tumors that most pathologists 
call benign papillomas. His group II would probably fall in Aschner’s 
class of papilloma with malignant cell groups. Then one readily under- 
stands that his classes III and IV are really malignant ones, since they 
are the only tumors of the bladder that are called carcinomas by most 
histologists. White and Weidman reported atypical epithelial prolifer- 
ations on the edge of cutaneous ulcers which were graded b}- noted 
pathologists as grade I and grade II carcinoma, but which healed 
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promptly after conservative treatment. The difficult}- of differentiating 
by histologic study the first stages of carcinoma of the breast from 
harmless atypical proliferation in chronic cystic mastitis is well known, 
and accounts for the everyday experience that one pathologist will sel- 
dom agree with another on the significance of the pathologic pictures in 
these borderline cases. 

In carcinoma of the uterus, most of the efforts to establish a close 
relation between structure and pi'ognosis have been announced as com- 
parative failures. In Frank’s opinion, so many incalculable factors 
come into play that no prognosis can be based on the histology only. 
Also Schottlander and Kermauner concluded from their extensive 
studies that the results of grading give little encouragement so far as 
prognosis is concerned from the examination of diagnostic excisions or 
curettages. R. Meyer distinguished different grades of cervical car- 
cinoma for clinical purposes, because the unripe types are thought 
to respond more readily to irradiation, but he emphasized that the histo- 
logic grading of these cancers is extremely difficult at best and depends 
too much on the personal interpretation of the diagnostician. In his 
material, the unripe forms were extremely rare, and he did not see any 
close relation between the grade of cell differentiation and the clinical 
course, except that the ripe carcinomas in early stages seemed to grow 
more superficially, while the unripe types had often the tendency to 
invade the deeper structures from the beginning. But Me}-er raised 
the question whether the density of the inflammatory stroma is perhaps 
not more I'esponsible for the different direction of grovdh than the 
maturity of the tumor cells. 

Lenczewski investigated the microscopic structure in 26 cases of 
cervical carcinoma; 12 of the patients were alive three years after 
operation and 14 dead. There was no relation between histology and 
prognosis in his cases, and the length of survival in any case seemed 
to depend mainly on the patient’s general condition and clinical picture 
before treatment. 

Martzloff applied his system of histologic grading to 145 cases of 
epidermoid carcinoma of the cervix, distinguishing spinal, transitional 
and spindle cell forms. In the spinal cell group there were 53.3 per cent 
with five year cures. In the transitional cell groujD — the most common 
variety — ^the occurrence of five year cures was 43.3 per cent and 34.3, 
respectively, in the patients operated on by the vaginal or abdominal 
route. Of 17 patients with the spindle cell cancer, the least common 
variety, only 1 was living after five years. Plant, who applied i\'Iartz- 
loff’s method to his material at the Woman’s Hospital, New York, 
could not find any relation between the type of cells and the outcome 
of the disease, with the exception of an increased number of survivals in 
cases with intensive hornification and a rapidly fatal outcome in those 
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with very irregular pleomorphic pictures. No tumors in Plant’s material 
could be classified as spindle cell cancers, and furthermore the cell 
forms in cervical carcinoma were so manifold that they did not permit 
establishment of a few histologic groups. He concluded that at present 
the clinical features are a much better guide to prognosis than the 
cytologic grouping. 

Neither was Taylor able to find a definite relationship between 
histologic structure and prognosis. He applied the original method of 
Martzloft' to 128 cases of cervical cancer. The greatest number of 
surgical cures occurred in tumors of grade III. The prognosis in 
60 hysterectomies for carcinoma of the uterine bodv depended largely 
on the degree of gross extension at the time of institution of therapy. 
Also, in ovarian carcinoma, the histologic h'pe apparently made little 
difference in the prognosis. 

Hueper based his method of grading on 20 different histologic cri- 
teria, and 48 known end-results among 122 carcinomas of the cervix 
convinced him of the usefulness of his system. In group I, with a 
malignancy index between 22 and 39, there was unfortunately no case 
with a known end-result; in group II, with a malignancy index of from 
40 to 54, three year cures were obtained in 61.5 per cent; group III, 
with a malignancy index between 55 and 69, had cures in 28.6 per cent, 
and group IV, with a malignanc}'^ index between 70 and 84, had not 
a single cure. 

In McNamara’s 300 cases of cervical carcinoma, the classification 
according to the technic of Martzloff did not harmonize with the end- 
results except in a few instances. Therefore he distinguished only 
2 classes, that of low and that of high malignancy. In the low malig- 
nancy class he included all cancers that tended toward keratoh 3 'aline 
formation with pearls, the cells resembling the normal stratified 
squamous epithelium of the portio vaginalis. Of patients whose cancers 
he classified as belonging to the highly malignant group, all were dead 
from the disease after a three year period, while of those whose tumors 
Avere of the low grade all were hhung except 3 who died from other 
causes. The type of treatment showed little difference as regards end- 
results. Since McNamara grouped his material as only 15 cases of low 
and 276 of high malignancy, leaving almost 95 per cent of the cases 
unsorted, it seems questionable whether this new system will find 
followers. 

\\’arren studied the problem of histologic prognosis on autopsy mate- 
rial and took the power of a tumor to metastasize as an index of its 
degree of malignancy. His 102 cases of cervical carcinoma were divided 
into 3 groups on the basis of differentiation of the tumor cells, fre- 
quencv of mitosis and relation of tumor parencln-ma and stroma. Of 
epidermoid carcinomas of grade I. 57 per cent had no metastases as 
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revealed by autopsy ; of tumors of grade II, 23 per cent were without 
metastases, and of those in the last group all had metastasized. Warren 
held that in cervdcal carcinoma there is a close correlation between the 
histologic degree of malignancy and the power to set up metastases. 

In endometrial carcinoma, von Hansemann maintained that, in gen- 
eral, histologic classification does not give any guide for evaluation of 
malignancy. According to him malignant adenoma of the uterine body 
differs in no way clinically from adenocarcinoma. Mahle, on the other 
hand, reviewing 186 cases of carcinoma of the fundus, divided them 
into 4 groups according to the amount of tissue differentiation. In 
the cases of grade I, which showed the least departure from the normal, 
no deaths occurred, while in those of grade IV every patient died. 
Lindsae divided his cases of cancer of the uterine body into 2 groups, 
adenoma malignum and adenocarcinoma. In the first, the polarity of 
the epithelial cells was maintained ever 3 uvhere, while in adenocarcinoma 
definite loss of polarity and infiltration of the stroma by solid cords of 
cells were observed. In his 23 cases of adenoma malignum there were 
12 three year cures and only 2 patients died, while in the 30 cases of 
adenocarcinoma there were 4 three year cures and 21 patients died. 
These different results were not due to differences in treatment. 

R. Meyer held that in adenomatous uterine cancer, the insensible 
transitions between different types — not only from case to case, hut also 
in different areas of the same tumor — do not permit a distinction 
between malignant adenoma and adenocarcinoma. The texture of the 
stroma, the presence or the absence of inflammatory changes and other 
factors may alter the histologic structure of a tumor considerabl}' with- 
out changing its growth capacity. 

In 1922, Sistrunk and MacCarty published a paper based on the 
stud}’^ of 218 breasts that had been radically removed for carcinoma. 
They found that the greatest combined factors controlling longevity 
after operation were cellular differentiation and hyalinization of the 
stroma. According to Flothow. who studied 222 cases of mammary 
cancer, Iwalinization of the stroma is the most effective of the tissue 
reactions and constitutes a practically impassable barrier to the advance 
of malignant cells. Lymphoc^^tic infiltration, which is the first reaction 
to appear, is regarded b}' him as the least important defensive factor. 

Greenough. however, basing his opinion on 73 carcinomas of the 
breast, could not confirm the view that I'ound cell infiltration and 
hyalinization of the stroma are an indication of the resistance of the 
individual against cancer. In his belief, round cell infiltration is called 
forth by the presence of degenerative products in the tissues, and 
hyalinization is rather a factor of age or previous condition of the 
mammar}" tissue. Greenough considered the presence of marked secre- 
tor}' activity with droplets of mucoid secretion as an indication of low 
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malignancy and its absence as that of a lesser degree of differentiation. 
A marked variation in size of cells and nuclei combined with h 3 ^per- 
chromatosis and large numbers of irregular mitoses carries in his 
opinion a grave prognosis. Greenough divided his 73 cases of carcinoma 
of the breast into 3 groups, of low, medium and high malignanc 3 ^ 
Of the 19 carcinomas belonging to group I, 82 per cent were cured, 
including 4 with involvement of the axillary lymph glands. In the 
third group, 16 cases had axillary deposits and 5 had none ; all patients 
belonging to this group died of cancer. The author felt justified in 
considering the determination of the degree of malignancy to be reason- 
ably accurate and to be of prognostic rvalue in cancer of the breast. 

Siemens grouped 67 cases of carcinoma of the breast as carcinoma 
solidum, scirrhous, adenomatous and medullary carcinoma. There Avere 
many transitions, especially between the first, second and third groups. 
The metastases in the hanph glands, which were present in 74 per cent 
of all cases, were mostly of medullary character, and only occasionally 
did they represent scirrhous or adenomatous structure. Siemens found 
the best operative results in adenomatous carcinoma and the poorest in 
the medullary type, but in his opinion the histologic analysis of a tumor 
of the breast does not permit a reliable clinical prognosis. Also Reinecke 
concluded from a comparison of the histologic tA’pes after healing 
among 99 amputations of the breast that the morphologic variation of 
the malignant epithelial proliferation is of relativel}- little prognostic 
significance. Still more skeptical was Reiinann after studying 100 
carcinomas of the breast. He based the histologic classification on the 
size and staining reaction of the cancer cells, the proportion of mitoses, 
the architecture of the tumor, the invasion of lymphatics and blood 
vessels and the reaction of the stroma. The prognosis thus arrived at 
was compared with the actual malignanc}^ as determined by a follow- 
up of the patient. It proved to be wrong in 50 per cent of the cases. 
Reimann therefore contended that a prognostic classification based on 
mathematical grading of histologic characteristics is not much better than 
the impi-ession of the degree of malignancy that the experienced patholo- 
gist receives from his usual histologic examination. 

Van S. Smith and Bartlett studied 234 cases of malignant tumors 
of the breast. They belieA'ed that the determination of the degree of 
malignancy is most difficult at best, for it is rare to find a mammary 
tumor the cells of Avhich are homogeneous throughout. Usually picture.^ 
of varying malignancy can easih* be found in the same tumor, and fre- 
quenth" a metastasis has an entire!}' diff'erent appearance from that of 
the primary growth. Late recurrences may not have the slightest resem- 
blance in degree of malignancy to the primary tumor. 

Williams. Lange. Kaufmann and Ewing agreed as to a lower degree 
of malignancy of colloid cancer of the breast, while others like Depres. 
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Bertrand and de Nagy stated that the presence or the absence of mucus 
is not a factor in the postoperative prognosis. According to Cheatle 
and Cutler, the clinical course of tumors exhibiting gelatinous degenera- 
tion is determined chiefly b}'^ the properties of the epithelial elements 
which the}" contain and does not depend on either the presence or the 
extent of the colloid material. Four of their cases of colloid cancer of 
the breast were among the most malignant that can be encountered. In 
examining whole sections of the removed breast, they were able to dis- 
cover gelatinous degeneration in tumors in which, from gross appear- 
ance, its presence was unsuspected. 

Lee and Stubenbord were of the opinion that cases of carcinoma of 
the breast may be graded from purel}" clinical data more accurately than 
the histologic study can reveal. In 100 primary operable cancers of 
the breast, the authors estimated the degree of malignancy according lo 
4 clinical features, namely, age, presence of lactation, rate of growth 
and extent of the disease. Of their patients grouped in grade A, 69 per 
cent were alive and well after five years ; group B showed 34 per cent 
and grade C 4 per cent surviving the five year period. This study is of 
especial interest because the same 100 cases were graded by Ewing 
solely on histologic criteria; 52 per cent of the patients who presented 
his grade I tumors were without evidence of the disease five years after 
operation, while among those with tumors of grade II and grade III 
there were 33 and 29 per cent, respectively, surviving the five year 
period. The divergence between the different histologic groups should 
be much wider to have the histologic grading of any significance. The 
tumors of 10 patients remaining well and alive were classified in the 
clinically benign group, but on a histologic basis these were placed in 
grade II. Of the highly malignant clinical group of cancers 9 in patients 
who succumbed to the disease within one year were classified as grade II 
on histologic criteria. It seems fair to conclude that the clinical grading 
made a more accurate selection of the patients than did the microscopic 
method. 

To exclude the possible influence of differences in treatment on the 
clinical course. Daland made a study of untreated mammary cancer in 
11 cases which came to autopsy. With the assistance of Greenough, 
the tumors were graded according to their histologic malignancy. None 
could be placed in group I ; 6 were grouped in the second and 4 in the 
third group. Daland was unable to demonstrate a slower clinical course 
of the disease in the cases of lower potential malignanc}". The location 
of the tumor appeared to him of greater significance in determining 
the length of life than the degree of histologic malignancy. 

Snoke observed that cutaneous cancer of the face, in different loca- 
tions. pursues a course independent of the cell type, and that anatomic 
factors, especially underlying bone, cartilage or fascia, may increase 
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the malignancy of a tumor regardless of cell dift'erentiation. In his 
opinion, the histologic picture is onl)- one aspect of the disease and at 
present an overemphasized one. 

From his stud}’- of 319 cases of buccal carcinoma, Phillips concluded 
that a well marked correlation exists between the histologic character 
and the clinical course of buccal carcinoma, and that the usefulness of 
Broders’ system of histologic classification has been amply demonstrated. 
Also Jorstad, after comparing histologic malignancy and clinical course 
in 200 cancers of the lip and oral cavity, felt that grading of carcinoma 
is of enough significance for its practice to be continued. The differ- 
ences of longevit}’ between Jorstad ’s histologic groups, especially his 
first, second and third, seem to me not so impressive as to justify his 
confidence in histologic grading; there were five year cures in 80 per 
cent of the first group, 76 per cent of the second and 60 per cent of the 
third. The clinicians of the Memorial Hospital, New York, judged that 
the histology does not aid in the selection of the treatment for cancer 
of the lip to the same extent that it does for cancer of the oral cavity 
proper, and that recognition of the clinical type of disease is of relatively 
greater importance. Neither did Fischel believe that as yet the histologic 
form of either the primary tumor of the lip or the metastases should 
influence the plan of surgical treatment. He would apply the most 
thorough local destruction of the tumor, followed by an equal!}’ thorough 
dissection of the neck, no matter what the histologic grade may be. 

The periods of survival after the first symptoms which Clayton 
observed in 39 cases of squamous cell carcinoma of the esophagus do not 
place any significance on histologic classification of tumors in this loca- 
tion. The duration of disease after onset of the first clinical signs was, 
in his first group, sixteen months ; in the second group, eight months : 
in the third group, five months, and in the fourth group, three and one- 
half months. 

Grading according to morphology seems to apply fairly well to 
epithelial tumors of the larynx. A series of Thomson’s cases of 
lar}’ngeal carcinoma gave, in group I. 6 per cent, and in group IV. 
72 per cent recurrences. 

Konjetzny studied the end-results of gastric resection, to determine 
the relation of the histologic picture of carcinoma of the stomach to 
the clinical prognosis. He did not obtain decisive results, as tb.ere 
does not exist, in his opinion, a nomenclature for all the various 
histologic types of gastric carcinoma; furthermore, mixed forms of 
cancer occur frequentl}% the grading of which will differ widely accord- 
ing to whether only a single small portion of the tumor is examined 
or the whole specimen. Konjetzny arrived at the conclusion that there 
is little prospect of being able to determine with certaint}- the grade 
of malignancy of a given gastric carcinoma from the histologic picture 
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alone, and that the gross behavior of a gastric tumor is of greater 
significance. Also Brodnitz, Finsterer, von Haberer and Weil were 
unable to find an}'^ definite relationship between cell type and clinical 
prognosis in gastric carcinoma, while Scott expressed the belief that a 
slightly longer survival of the group showing the greatest cellular differ- 
entiation can be demonstrated. 

Rankin and Broders graded 598 cases of carcinoma of the rectum 
in accordance with the principle of cell differentiation. The percentage 
of cases in which metastases were present rose in direct proportion to 
the grade of malignancy. The percentage of good results after operation 
decreased in inverse proportion to the grade of potential malignancy, 
and in cases of carcinoma graded III and IV without demonstrable 
metastases. the end-results were not much better than in cases of car- 
cinoma of grade I that were accompanied by metastases. In colloid 
carcinoma of the rectum, Rankin and Chumley found a tendenc}'’ of the 
amount of mucus present to be inversely proportional to the grade of 
malignancy, except in the cases of highest malignancy in which 58.3 per 
cent showed the highest observed grade of mucus formation. The 
authors admitted that this fact is not in accord with the view that 
mucus is a sign of cell differentiation. Furthermore, they found the 
clinical prognosis in colloid carcinoma unfavorable regardless of the 
grade of malignancy or the amount of mucus present if the lymph 
nodes were involved. Miles stated even that colloid carcinoma of the 
rectum is extremely malignant and is apt to recur after the most radical 
operation. 

Bell regarded the two-stage abdominoperineal operation as the 
method of choice in rectal carcinoma when the grade of malignancy is 
high and when the physical condition of the patient permits this serious 
surgical intervention. Carcinomas of grades I and II, when near the 
anal margin, can be safely dealt with by colostomy and posterior resec- 
tion, with an expectancy of life comparable to that offered by the 
abdominoperineal method without its high operative mortalit 3 ^ 

Aschner did not believe that in tumors of the bladder prognosis can 
be made correctly from biopsy material and classification be based safely 
on cell grading alone. He regarded the presence or the absence of 
infiltration of the wall to be a more reliable guide to the gravity of the 
situation. The site of the malignant tumor also influences prognosis 
materially, since it determines its resectability. Hunt’s observations were 
based on 370 treated patients with carcinoma of the bladder: Irrespec- 
tive of the size and situation of the tumor or the magnitude of the 
operation, 65 per cent of those who had carcinoma of grades I and II 
lived three and more 3 'ears without recurrence, as compared with 34 per 
cent of those who had carcinomas of grades HI and IV. When the 
results were determined according to the sites of the tumors, he found 
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that those following operations on the base of the bladder were 50 per 
cent worse than those following operations for lesions in the lateral 
wall and dome of the bladder, irrespective of the grade of histologic 
malignancy. 

According to Kolodn}', the attempts of pathologists to form the 
prognosis of a tumor from its morphologic features alone has nowhere 
failed more than in tumors of the bone. The histologic structure is 
merely a link in the whole chain of circumstances that render a tumor 
malignant. In this chain much depends on purely clinical evidence. 
Age, rapidit}'^ of growth, situation, size of the tumor, encapsulation and 
vascularity are of the greatest importance in making a valuable prog- 
nosis in a given case. 

Phemister presented 5 cases of undifferentiated round cell sarcoma 
of bone that proved to be exceptions to the generally accepted teaching 
that the less differentiated the cells the more malignant the tumor. Cures 
were obtained in all these cases, lasting from four and two-thirds to ten 
and three-fourths years. 

The histologic grading of tumors of the brain is, according to Baile)^ 
and Cushing, of the greatest practical value. The cerebral gliomas, 
which represent about 42 per cent of all intracranial new growths, have 
heretofore been generally regarded as hopelessly malignant tumors. 
Impressed by the fact that many patients with tumors of this sort have 
sundved for unexpectedly long periods of time after incomplete extirpa- 
tion of the lesion, Bailey and Cushing undertook a reclassification of 
their cases, and they adopted for the gliomas a terminolog}’- consistent 
with that used for the histogenesis and normal structure of the brain. 
They subdivided their 254 gliomas into 13 categories, and found that 
the tumors in which the cells reproduced the structure of the less differ- 
entiated cells in the developing nervous system were more actively grow- 
ing than were the ones composed of more highly differentiated cells 
Almost half of their gliomas were of the latter sort and may be regarded 
— apart from the mischance of their occupying an inaccessible position 
in the brain — as comparatively benign lesions. 

The successive groups of Cushing’s newl}'^ classified gliomas when 
arranged in series according to the average periods of survival of the 
patients show a variation from those that leave the patient few months 
of life to others that, when properly treated, permit the patient to sur- 
vive ten years or more. And this lengthened period goes hand in hand 
with the increasing degree of differentiation of the neoplastic cells. 
Bailey and Cushing concluded that no less important than the localiza- 
tion of tumors of the brain and technical methods is a clear understand- 
ing of the life histor}' of the lesions treated, because on this more than 
on anything else depends the nature of the surgical intervention appro- 
priate to the particular kind of tumor that happens to be disclosed. 
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In spite of the large volume of work that followed the pioneering 
of Broders, it must be said that the problem of histologic grading of 
cancer is far from being solved, and that its practical value is still very 
limited. The present knowledge of the relationship between histolog)'^ 
and prognosis has been well summarized by Barnard: “A competent 
histologist can say of a tumor that it is a type which grows rapidly or 
slowly, and he may be able to add that it usually produces metastases 
early or late in its growth. But it is not yet within his power to draw 
a graph of malignancy indicating the expectation of life to be associated 
with each shade of variation to be found in malignant tumors.” 

IV. HISTOLOGIC CHARACTER AND RADIOSENSITIVITY OF TUMORS 

Modern radiotherapy of cancer has its scientific foundation in the 
theor}’’ that neoplastic cells have a greater radiosensitivity than resting 
tissue cells. Cancer cells are thought to vary in their radiosensitivity in 
much the same way as normal cells, but knowledge of the relation 
between histologic character and response to irradiation is still rudi- 
mentar}’-, 

Perthes (1903) was the first to associate the radiosensitivity of a 
tissue with its reproductive activity, basing his belief on clinical observa- 
tions and experimental studies. In 1906, Regaud and Blanc deduced 
from their experiments with testicles that in the life of a cell the stage 
of kar 3 ^okinesis is the time of least resistance to irradiation. Later in 
the same year, Bergonie and Tribondeau from their observations of 
human tumors and experiments with rat testicles derived the general 
law that the greater the reproductive activity of cells, the more prolonged 
their process of karyokinesis and the less definitely fixed their morphol- 
og}’ and their functions, the more intense i^the action of the x-rays on 
them. 

Recent histologic observations on irradiated tumors seem to substan- 
tiate the much defended view that irradiation acts by direct destruction 
of cells. Waetjen studied 4 squamous cell carcinomas of the uterine 
cervix in patients who died from one to six days after the application 
of radium. The earliest process noted after irradiation was a cessation 
of mitosis in the tumor cells; then the nuclei of the cells revealed evi- 
dences of degeneration, and finall}’- the entire cells became necrotic. The 
stroma reaction — infiltration with leukocytes — appeared to be secondary 
to the changes in the tumor parenchjnna. Gambarow also noticed in 
irradiated tumors primary degenerative changes in the cancer cells and 
secondary proliferation of the connective tissue. The nuclei in resting 
cells showed much less intensive changes than occurred during cell divi- 
sion. On 200 specimens of tissue obtained for biopsy in 30 cases of 
cervical carcinoma before, during and after irradiation. Fedorejeff was 
able to corroborate these observations. ’ In the nuclei of the cancer cells 
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swelling, vacuolization, karyorrhexis and karyolysis occurred on the 
first day. Later the mitoses disappeared, but reappeared after two or 
three days in degenerated form, only to disappear completely after the 
fifth day. These nuclear changes were followed by swelling, vacuoliza- 
tion, hyalinization and lysis in the cytoplasm, leading to complete necro- 
sis of the tumor cells. Inflammatory changes in the stroma and scar 
formation, hyaline degeneration and thrombosis of blood vessels were 
constant findings in the later stages. 

Physiologic studies on tissue cultures by A. Fischer suggest that by 
irradiation growth-restraining substances are liberated from the cells. 
The effect of irradiation on resting cells was latent, manifesting itself 
only after the cells were forced to cell dmsion. 

When one attempts to apply the laws of radiosensitivity clinically, 
a definition of radiosensitivit)’- is necessary in the first place. Two dis- 
tinct phenomena are involved that do not parallel each other, namely, the 
primary regression of a tumor following irradiation and the definite cure. 
A thorough study of lymphosarcomas of the neck by Spies indicates 
that the more prompt and the greater the primary reduction of the 
irradiated tumor, the less time will the patient survive. In all of his 261 
cases followed to the end, there was a probable mortality of 100 per cent. 
Lymphosarcomas, however, are generally regarded as models of radio- 
sensitivity, By a definite cure is usually meant one that has lasted for at 
least five years. The published statistics of radiotherapy in which five 
year cures are related to morphologic characters of tumors are few. 
Furthermore, attempts to classify cancers from biopsies of small pieces 
of tissue into moi'e or less radiosensitive groups are often fallacious, 
because examination of a small specimen obtained from the surface may 
not reveal the histologic characteristics of a given tumor varying in its 
different parts. 

Ewing observed variations in grade of potential malignancy and in 
radiosensitivity in tumors from all parts of the body, less marked in 
tumors of the skin than in those of mucous membranes. According to 
him. response to irradiation usually runs parallel with the degree of 
anaplasia and potential malignancy, but by no means always. For 
instance, in the skin, basal cell carcinoma is relatively benign, but radio- 
sensitive. while melanoma is highly malignant, but very radioresistant. 
Although in tumors of lip and tongue considerable variations in clinical 
malignancy occur, with corresponding changes in structure, most of 
these carcinomas are resistant to irradiation. The desmoplastic property 
of many epidermoid carcinomas is one of the most important factors in 
rendering them resistant. As a rule the more adult the cell type, the 
more active is the stroma reaction. On the other hand, the highly ana- 
lilastic and rapidly growing cellular tumors excite little stroma reaction 
and may be completely destroyed by external irradiation. Vascularity is 
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regarded by Ewing as one of the most important factors in the destruc- 
tion of tumors by irradiation. Bulky papillary carcinomas melt away 
rapidly, mainty because the delicate blood vessels are destroyed. The 
location of the tumor has an important influence on the result of irradia- 
tion. In bone it is extremely difflcult to destroy epidermoid carcinoma, 
because the inflammatory reaction is poor ; fat tissue also is a very unfa- 
vorable bed for the treatment of most carcinomas. Ewing presented the 
factors entering into radiosensitivit}'- in a table, which offers a provisional 
estimate of their importance. He listed as the most significant : embryonal 
quality and anaplasia of the cells, desmoplastic property, texture of the 
bed of the tumor and general condition of the patient. Also Haagensen 
emphasized that the constitution of the patient, local conditions and fac- 
tors inherent in the tumor must be considered in an estimation of radio- 
sensitivitjq and that the phenomenon of radiosensitivity is a great deal 
too complex to be envisaged by a simple statement of one or two factors. 

Epidermoid carcinomas are, in Regaud’s opinion, the only epithelial 
tumors that are cured by irradiation almost as a routine. Since the time 
of Darier (1904) it had been believed that carcinomas of the skin could 
be divided into radiosensitive basal cell carcinomas and resistant 
squamous cell cancers. Regaud found that the sensitivity of both 
varieties of cancer is the same; similar end-results of treatment of the 
basal cell and squamous cell t 3 'pes by the same technic showed that 
the older view was incorrect. This fact does not contradict, however, 
the experience that it is more difficult to obtain a clinical cure in squamous 
cell carcinoma than it is in basal cell cancer. In the former, the early 
invasion of the deeper tissues makes it much more difficult to reach all 
involved parts, whereas in the latter the entire disease is usually super- 
ficial and of slight extent. 

The most frequently quoted paper supporting Bergonie’s law that the 
radiosensitivity increases with the degree of immaturity of tumor cells 
is the study by Healy and Cutler. They distinguished among 200 cases 
of carcinoma of the cervix 3 groups : ( 1 ) the adult type with hornifica- 
tion and occasional pearl formation ; (2) the plexiform type with large, 
partially differentiated tumor cells and (3) the anaplastic type with small 
round or spindle cells. In advanced cancer of the cervix the end-results 
after radiotherap)’^ were extremely poor when the neoplasm was of the 
adult type and unexpected!}^ favorable when it was of the anaplastic 
type. In the early stages of the disease, the cures were comparatively 
high, regardless of cell type. Healy and Cutler concluded from their 
studies that the clinical stage at which the treatment is instituted and the 
type of the cancer cells are the most important factors in clinical prog- 
nosis when radiation is employed. 

Bowing and Fricke stated that their e.xperience with 625 cases of 
cervical cancer is in accord with the A'iew of Healy and Cutler, but. in my 
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opinion, their statistical data are not coiiAnncing in regard to the prog- 
nostic value of histologic grading. The rate of survival of patients with 
tumors of their grade II Avas 52.9 against 54.99 per cent of those Avith 
tumors of grades III and IV. Thibaudeau and Burke concluded from 
their inA^estigation of 28 cases of carcinoma of the cervix in AA’hich the 
patients Avere aliA^e and Avell fiA’^e years after roentgen treatment, that 
histologic grading does not giA^e any information about radiosensitivity. 

Schmitz and Hueper also Avere unable to demonstrate the validity 
of the law of Bergonie in tumors of the uterine ceiunx and of the breast. 
^Vhile the primary effect of irradiation on highly immature tumors may 
be grossly more marked than that seen in Avell differentiated carcinomas, 
the permanent curatiA'e results obtained in undifferentiated cancers Avere 
poorer than those seen in the mature types. Schmitz and Hueper 
expressed the belief that the degree of histologic malignancy is of the 
same significance in regard to prognosis in radiotherapy as it is in 
surgery. 

Doederlein classified 275 irradiated cervical cancers into undiffer- 
entiated, moderatel)'^ differentiated and well differentiated histologic 
groups. The degree of differentiation among the squamous cell carci- 
nomas played practically no role in their response to irradiation. Accord- 
ing to Lacassagne, the radiosensitiAUty of an epidermoid cancer of the 
uterine ceiunx cannot be forecast from a consideration of the size and 
form of the tumor cells, the number of mitotic figures, the stroma reac- 
tion or the condition of the blood A^essels. Histologic obseiu^ations do not 
explain, in his opinion, Avhy some A^ery extensive cancers of the cervix 
can be cured in spite of insufficient roentgen treatment, while others of 
A’er}'^ limited extent recur in spite of proper treatment. 

In buccal carcinoma, Phillips did not find an)'^ direct relationship 
betAA^een histologic character and response to irradiation ; the highly dif- 
ferentiated carcinoma reacts to radiotherapy as Avell as the A'^ery ana- 
plastic types. Quick and Widmann, on the other hand, stated that in 
this location radiosensitivity depends on cellular differentiation. SteAvart 
found cancers of the oropharynx more radiosensitiA’^e than those located 
in the anterior portion of the buccal cavit)q in spite of similar histologic 
structure. Rather adult epidermoid carcinoma, situated in the pharynx, 
may be as radiosensitiA^e as the rapidly groAving anaplastic lympho-epithe- 
lioma of this region (Haagensen). Lacassagne’s observations also 
signify that in oral cancer the clinical cure depends not less on the 
anatomic site of the tumor than on the histologic character. His end- 
results in cancer of the floor of the mouth Avere poorer than those 
obtained in carcinoma of the tongue, in spite of the fact that the former 
Avas composed of more immature cells. 

There seems to be general agreement that adenocarcinomas of differ- 
ent organs are not amenable to irradiation. This failure of roentgen 
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therapy is apparently due not only to difficulty in reaching the deeper 
parts of the tumor and to early invasion of regional lymph glands, but 
to inherent radioresistance. Regaud explained this resistance by the 
biologic fact that, in general, a cell is scarcely, if at all, radiosensitive 
when it is in secretory activity. The difference in radiosensitivity of 
epidermoid and glandular carcinoma was clearly demonstrated by 
Windholz. He had the opportunity to examine histologically a uterus 
in which a squamous cell carcinoma and an adenocarcinoma were situated 
close together. While the epidermoid carcinoma showed marked degen- 
eration, the glandular tumor was only slightly affected by irradiation. 
Regaud stated that he had never succeeded in curing a case of adeno- 
carcinoma of the uterus by Short war^e irradiation. Also the sensitivity 
of rectal adenocarcinoma is generally feeble; the few authentic cures 
of rectal carcinoma have apparently been obtained by methods of dif- 
fusely caustic radiotherapy. In interesting contrast to Regaud’s state- 
ment are the observations of Bowing and Fricke that adenocarcinomas 
of the uterine cervix of all four histologic grades appeared to have a 
better prognosis after irradiation than the squamous cell types. In 
Doederlein’s experience, the glandular carcinomas of. the corpus were 
more radiosensitive than those of the cervix. Eleven of his 17 patients 
were alive and well after five years, and the histologically riper forms 
were associated with a higher rate of survival than the unripe forms. 

Owing to the confusion in the classification of the various forms of 
mammary cancer, the knowledge of their radiosensitivity is extremely 
meager. According to Lacassagne, certain cases are amenable to radio- 
therapy while others withstand the most vigorous irradiation, and yet up 
to the present histologic differentiation between these two varieties is 
unsuccessful. Metastases of mammary carcinoma in lymph glands and 
recurrences in the skin disappear often promptly after irradiation, while 
the primary tumor of the breast does not respond to this form of treat- 
ment. It seems probable that the reaction of tumor tissue to irradiation 
depends as 'much on such factors as blood supply and character of the 
stroma as on the inherent qualities in the cancer cell itself (Lee). 
Pfahler regarded histologic grading of tumors of the breast as of no aid 
in the determination of the prognosis when irradiation is employed. 

As a result of unsatisfactor}- results of surgery in cancer of the 
thyroid gland, irradiation is more and more applied in the treatment of 
these tumors. Haagensen and Clute and Warren agreed that the less 
rapidly growing and less anaplastic types, especially adenocarcinomas, 
are moderately radiosensitive, while the highly anaplastic types are not 
affected by irradiation. In this particular group of tumors, the law of 
Bergonie and Tribondeau has therefore no validity. 

Reviewing the literature on histologic character and radiosensitivity 
of tumors. I can only repeat the statement of Plant in 1927, that there 
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is a bewildering mass of contradictions and misunderstandings in a mat- 
ter of greatest theoretical and practical importance. Further knowledge 
must come through painstaking analysis of particular groups of tumors. 
As Wood pointed out at the Cancer Symposium of the Radiological 
Society in 1930, the great clinics of this country, which have a large 
choice of material at their disposal, owe to the medical profession, and 
through it to humanity, the publication of mass statistics that will include 
not only complete clinical histories and five year results, hut also photO’ 
micrographs of all individual types of cancer. Such a complete and 
detailed atlas, demonstrating the relation between morphologic charac- 
teristics and radiosensitivity on several thousand tumors of one partic- 
ular kind, would he appreciated by pathologists throughout the world as 
a real contribution to the ultimate conquest of cancer. 
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Notes and News 


DOCTORATES IN BACTERIOLOGY AND PATHOLOGY 
GRANTED BY AMERICAN UNIVERSITIES, 1931-1932 

Clarence J. West and Callie Hull, Research Information Service, 
National Research Council, Washington, D. C. 

UACTERIOLOGY 

Brown : Alerrill Wallace Chase, “Further Studies on the Liberation of Toxins 
from Salmonella Schotmuelleri Principally by Repeated Freezings and Thawings.” 
Robert Alerrett Pike, “Toxic Substances Produced by Staphylococci Grown on 
Solid kledia with Special Reference to the Depression of Phagocytosis by Staphylo- 
coccus Filtrates.” 

California: Claude E. ZoBell, “Cultural Requirements and Metabolism of the 
Brucella Group.” 

Chicago: William Burrows, “The Nutritional Requirements of Clostridium 
Botulinum.” Leo Philip Doyle, “I. Serum Reactions Produced by Feeding 
Antigens. II. The Length of Survival of Paratyphoid Bacilli in Foodstuffs.” 
Carl Oswald Lathrop, “Biological Studies of Pathogenic Strains of Bacterium 
Coli from Human Sources.” Einar Leifson, “Bacterial Spores.” Bertha Kaplan 
Spector, “A Comparative Study of Cultural and Immunological Means of Diag- 
nosing Infections with Endamoeba Histolytica.” 

Columbia : Margaret Holden, “The Nature and Properties of the Virus of 
Herpes.” 

Cornell : Herman Jacob Brueckner, “Primitive or Filtrable Forms of Bac- 
teria and Their Occurrence in Milk.” Clifford Darton Kelly, “Chemical Changes 
in Cheddar Cheese in Their Relationship to the Lactic Acid Streptococci.” Clair 
Eugene Safford, “The Occurrence and Numbers of Primitive Forms of Bacteria 
in Nature and in Pure Culture.” Abdel Magid Wahby, “(growth of Pathogenic 
Bacteria in Milk.” 

Iowa State College: Dean Albert Anderson, “The Production of Gum by 
Certain Species of Rhizobium.” Harry E. Goresline, “Studies on Agar-Digesting 
Bacteria.” Ralph Victor Hussong, “The Relationships of a Lipolytic Organism 
to Rancidity of Butter.” John Albert Nelson, “The Correlation Between the 
Organisms Found l^Iicroscopically and the Bacterial Deterioration of Butter.” 
Harold Cecil Olson, “The Microflora of Chums and Its Importance in the 
Deterioration of Butter.” Roger Patrick, “The Ferriientation of Levulose by 
Some Bacteria of the Genus Aerobacillus.” Arthur Wesley Young, “The 
W'^inogradsky Spontaneous Culture Method for Determining Certain Soil 
Deficiencies.” 

Johns Hopkins: Eric Christian Gilles, “The Isolation of Tetanus Bacilli 
from Street Dust.” Eloise Elaine Greene, “A Study of Spirochetes in the Cat 
with Special Reference to Those of the Alimentary Tract.” 

Massachusetts Institute of Technology: I^Iarshall Walker Jennison, “A 
Critical Study of the Effect of Temperature upon Certain Aspects of Bacterial 
Growth Curves.” 

- /‘V—” Franklin Roe, “Anaerobic Methods and the Dissociation 
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^Minnesota : Alillard Fillmore Gunderson, “Studies on W estern Duck Sick- 
ness.” Milan Vaclav Novak, “Dissociation of an Actinomyces into Bacterial 
Forms.” 

Ohio State : Eva Galbreath Campbell, “A Thermophil Nitrite Former.” 

Pennsylvania : Bess E. Segal, “Serolobical and Cultural Studies of ^feningo- 
cocci with Special Reference to Type V.” 

Pittsburgh : Felice A. Rotondaro, “The Development of Bacteriology : 
Bibliograph3^” 

Rochester : Clarence Frederic Schmidt, Jr., “Studies in Bacterial Calorimetry.” 

Rutgers : Herbert W. Reuszer, “The Decomposition of Hemicelluloses with 
Special Reference to Their Uronic Constituents.” 

Vanderbilt: Lurline Valeria Richardson, “Diphtheria Antibodies Transmitted 
to the Offspring of Immune Guinea Pigs.” 

Washington; Ruby Alay Bohart, “A Studj' of Sensitization in E.xperimental 
Tuberculosis.” 

Wisconsin : Lois Almon, “The Stability of Cultures of Rhizobium.” Ruby 
Bere, “I. Copepods Parasitic on Fish of the Trout Lake Region. 11. The Effect 
of Freezing on the Number of Bacteria in Ice and Water from Lake Mendota. 
III. The Bacterial Content of Some Wisconsin Lakes.” Adolph Alexander 
Hendrickson, “Studies on Certain Physiological Characters of Phytomonas Tume- 
faciens, Phjffomonas rhizogenes and Bacillus Radiobacter and Their Relations to 
Plants.” Elmer Reeve Hitchner, “A Cultural Study of the Propionic Acid Bac- 
teria.” Ernest Carr McCulloch, “The Germicidal Efficienc3’’ of Sodium Hydrox- 
ide.” Harry Edvin Sagen, “Comparison of Certain Physiological Characters of 
Phytomonas Tumefaciens, Phytomonas Rhizogenes and Bacillus Radiobacter.” 
William Bowen Sarles, “The Production of Volatile Acids by the Fermentation 
of Cellulose at High Temperatures.” Chun Chieh Young, “Oxidation and Reduc- 
tion of Alexin.” 

Yale : Agnes Roseburgh Beebe, “The Influence of Age upon the Reaction to 
Toxins, Especially in the Neonatal Period.” Catherine Seeley Flynn, “On Varia- 
tion and Filtrability of Bacillus Mesentericus and Bacillus Vulgatus.” Norman 
Edwin Gibbons, “A Bacteriological Study of Fresh and Frozen Marine Fishes.” 
Lawrence William Slanetz, “A S3'stemic Study of the Fusiform Bacteria.” 

PATHOLOGY 

Chicago ; Cornelius Albertus Hospers, “Studies in Cholesterol Aletabolism : 

I. The Experimental Production of Gallstones in Hypercholesterolemic Rabbits. 

II. The Blood Cholesterol in Anesthesia.” Robert Stewart Jason, “Studies on 
the Histopatholog3' of the Palatine Tonsil and on the Immunological Reactions 
of the Adjacent Tissues.” Guillermo Alfredo Pacheco, “Cellular Immunity.” 
William Taylor Miller, “The Blood Picture in Health3’^ Cattle and Cattle Affected 
with Johne’s Disease.” 

George Washington: Leon Stuart Gordon, “The Patholog3’^ of Intracranial 
Hemorrhage in the New-Born.” 

Johns Hopkins : Meridian Ruth Greene, “The Effects of Vitamins A and D 
on Antibod3' Production and Resistance to Infection.” Pearl Kendrick, “The 
Antigenic Properties of Bacteriophage Lysates of Salmonella Suipestifef as Indi- 
cated b3' the Antibody Response in Rabbits.” 

Michigan State College : Leo Hansom Himmelberger, “The Significance of 
L3’mphatic Tissue and Adenoma-Like Areas in the Th3'roid Gland.” 

New York: Julius August Klosterman, “Studies on Experimental Spiro- 
chaetosis Icterohaemorrhagica (Weil’s Disease).” 

Northwestern Dora Fishback, “Alteration of Gb’cogen, Lactic Acid and 
Phosphorus Compounds in Experimentalh' Produced Acute ^folecular Degenera- 
tion of Skeletal Muscle.” 
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Stanford ; Denis Llewellyn Fox, “Some Chemophj’sical Aspects of Carbon 
Dioxide Narcosis in Living Cells.” 

Washington Universit}', Si. Louis; James Ralph Wells, “The Origin of 
Immunity to Diphtheria in Isolated Communities of Central and Polar Eskimos.” 

Western Reserve: Lyle Alfred Weed, “The Biological Properties of Certain 
Organic-AIercurj’’ Salts.” 

Yale : Leona Baumgartner, “Qualitative Changes in Antibody During the 
Development of Serological ;Maturit 3 '.” 

University News, Promotions, Resignations, Appointments, Deaths, 
etc. — Hugh K. Ward has been appointed assistant professor of bacteriology and 
immunology’ in Harvard kledical School. 

Cj'ril N. H. Long, assistant professor of medical research in McGill Univer- 
sity, has been appointed director of the Cox Institute for a Research in Diabetes 
at the hospital of the University of Pennsylvania. 

John A. Kolmer has resigned as professor of pathology and bacteriology in 
the graduate school of medicine of the University of Pennsylvania and has 
accepted the professorship of medicine in Temple University, Philadelphia. 

Sir Ronald Ross, the discoverer of the transmission of malaria b)^ mosquitoes, 
died in London on Sept. 16, 1932, at the age of 75. 

Society News. — The forty-third annual meeting of the Association of Ameri- 
can Medical Colleges will be held in Philadelphia on Nov. 14 to 16, 1932. 

_ The thirty-fourth annual meeting of the Society of American Bacteriologists 
will be held at Ami Arbor, Mich., Dec. 28 to 30, 1932. 

The next meeting of the Pathological Society of Great Britain and Ireland 
will be held at University College Hospital Medical School, London, on Tan. 6 
and 7, 1933. 



Abstracts from Current Literature 


Pathologic Anatomy 

Carcinojia of the Gastrojejunal Stoma Following Operation for Peptic 
Ulcer. Harry A. Singer, Arch. Int. Afed. 49:429, 1932. 

The reappearance of sj-^mptoms following gastro-entero-anastomosis for peptic 
ulcer generall}' indicates a benign complication or sequel. Recurrence of the old 
or formation of a new ulcer and nonmalignant obstruction are most frequentl)" 
suspected. Occasionally, however, the clinical manifestations may be produced by 
a carcinoma. In one such case, that of Schwarz, a patient who had remained well 
for six years after gastro-enterostomy began to have symptoms of obstruction 
of the stoma, which were due to a malignant growth. In another case, that of 
Eichelter, a neoplasm by encroaching on the lumen of the stoma led to manifesta- 
tions referable to obstruction of the proximal loop. In a third case, the one herein 
reported, the carcinoma, being polypoid, produced no clinical obstruction, but gave 
rise to a set of indistinctive sj^ptoms. The presence of a palpable mass and the 
roentgen evidence of a filling defect within the gastric silhouette furnished the 
chief reasons for the preoperative diagnosis of carcinoma of the anastomosis. 

From the Author’s Summary. 

Squamous Epithelial Rests in the Hypophysis Cerebri. H. T. Car- 
michael, Arch. Neurol. & Psj^chiat. 26:966, 1931. 

The normal hypophyses removed at necropsy in a group of fifty-five cases 
were studied by means of serial sections. Masses of cells resembling squamous 
epithelium in histologic appearance were found in eighteen cases (32.7 per cent). 
In the nine subjects who were less than 20 years of age, groups of cells resembling 
squamous epithelium were not found. The incidence of these masses of cells, 
which apparently were squamous epithelium, among the forty-six adult subjects 
was 39.1 per cent. It seems reasonable to attribute the origin of these groups of 
cells, which apparently were squamous epithelium, to rests of the former hypo- 
physeal duct, and to accept their relation to the so-called tumors of the hypophyseal 
duct; that is. if it is accepted that the rests cannot be identified in subjects who 
have not reached the age of 20 years, because at that time the cells of the rests 
are not sufficiently differentiated from the other epithelial cells in the neighborhood. 

Author’s Summary. 


The Histop.vtiiology of Triorthocresyl Phosphate Poisoning (Ginger 
Paralysis). Maurice I. Smith and R. D. Lillie, Arch. Neurol. & 
Psychiat. 26:976, 1931. 


The nerve changes caused by drinking adulterated Jamaica ginger have been 
studied by Smith and Lillie on animals (monke 3 ’^s, cats, dogs, chickens) and the 
results compared with those found in men. The animals were given oralty, sub- 
cutaneously or intravenously various doses of triorthocresjd phosphate and were 
kept alive from several hours to about two months. The peripheral, nerves, spinal 
cord and viscera were studied with numerous methods. The main changes were 
found in the peripheral nerves with especial involvement of the mj’elin; much 
less affected were the motor cells of the spinal cord. The lesion of the cord is 
considered secondarj’, the result either of axonal reaction or of e.xtension of the 
degeneration from the peripheral nerves. The conclusions are that triortliocresjd 
phosphate is essential ty a poison of the nervous sj'stem affecting mainh’’ the lower 
motor neuron. George B. Hassin. 
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Chronic Progressive Subcortical Encephalitis. _ Frederk J. Parnell 
and Joseph M. Globus, Arch. Neurol. & Psychiat. 27:59a, 195-. 

A woman, aged 40, after two falls complained of pain in the back aiid nervous- 
ness. Eleven months later, the patient was unable to walk, lost sensations m the 
legs and complained of pollakiuria. The patient showed involvement of the 
pvramidal tracts, marked flexion of the upper and lower extrennti^ and, in 
the later course of the disease, a definite picture of decerebrate rigidity. The course 
was rapid and progressive. Microscopic examination revealed a norrnal cortex, 
degeneration oi the subcortex with foci of demyelinization, microglia and fat 
o-ranule bodies filled with fat, arteriosclerosis and “almost complete general dis- 
hitegration” of the blood vessels. Fat changes, _ “definitely pathologic,” of the 
ganglion cells of the basal ganglions, substantia nigra and pyramidal tracts were 
present. In the presence of arteriosclerotic changes, the disease in question differs 
from Schilder’s disease. George B. Hassin. 


Histologic Changes in the Brain in Fatal Injury to the Head. Carl W. 

Rand and Cyril B. Courville, Arch. Neurol. & Psychiat. 27:605, 1932. 

The authors studied the reaction of microglia and oligodendroglia to injuries 
of the brain — edema, contusion, laceration and hemorrhages (gross and petechial). 
Twenty -four cases were studied, all in human beings, with special reference to the 
length of time that had elapsed between injury and death and to the type of 
lesion. In edema, the microglia is generally not affected. In contusion, the 
changes in the microglia" depend on the severity of the injury and its age. They 
may occur as early as within one hour or less. The early changes are vacuoliza- 
tion, mitotic and amitotic division of cells and swelling of the major cytoplasmic 
processes. Transitional microglial changes up to the formation of fat granule 
bodies were found. The authors could not form conclusions as to the difference 
between clean puncture wounds in experimental animals and diffuse contusions 
following injury to the human brain. The general course of the microglial changes 
is ; early swelling of the major processes, or a definite swelling of the cytoplasm 
and all the processes, the spider cell stage, the ameboid stage and the stage of 
compound granule corpuscles. In hemorrhages of the brain, the microglial reaction 
is delayed until the red cells are destroyed. The conclusion arrived at is that 
the microglia have a primary phagocytic function and probably a secondary 
limited protective reaction. 


The reaction of the oligodendroglia may be local, near the injury, but is 
usually general, in contrast to the microglial reaction, which is local. The early 
reaction shows as acute swelling, more or less uniform, in all portions of the 
brain. It may be prompt. It was present in a woman killed outright, and in 
another case within thirty minutes after injury. If the injury is not severe, the 
cell may be restored. Regressive changes — pyknosis and vacuolation — occur 
often, especially near the place of injury. Transformation into fat granule bodies 
was not observed. 

George B. Hassin, 


Familial Progressive Muscular Atrophy. George A. Moleen. W. C 
Johnson and H. H. Dixon, Arch. Neurol. & Psychiat. 27:645, 1932. 

One of three brothers afflicted with progressive muscular atrophy was followed 
for oyer twenty years. The main clinical feature was absence of the claw hand 
tliough the thenar and hypothenar eminences were markedly urasted. Pathologic 
e.xammation twenty-nine years after the onset revealed practically normal ganglion 
cells throughout the spinal cord, pons and other regions, but marked degenerative 
changes m tlie peripheral nerves and muscles. In the former, the mvelinated 
fibers were decreased m number; many were replaced by connective tissue and 
an increased number of fibroblasts. The nonmyelinated fibers were intact. The 
muscle fibers showed atrophy, some more, some less. In advanced stages only 
remnants of muscle fibers were left- in the form of granular maSal and 
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particles of a hyaline substance. In early stages, the nuclei, which were small 
and pyknotic, were increased in number, and in later stages they formed clusters. 
Only insignificant ganglion cell changes were found in the spinal cord; these were 
in the lumbar region, and were considered to be the result of retrograde degenera- 

George B. Hassin. 

Chroxic Progressive Chorea. C. Davison, S. P. Goodhart and H. 
Shlioxsky, Arch. Neurol. & Psychiat. 27:906, 1932. 

Three cases of chronic progressive chorea (two were of Huntington’s chorea 
and one was due to arteriosclerosis) were studied clinically and pathologically. 
The gross changes were : arteriosclerosis of the brain, with especial involvement 
of the basal ganglions and cerebellum, and atrophy of the convolutions of the 
brain and of the corpus striatum. In one case, the globus pallidus was shrunken. 
There was acute and chronic cell disease in the third, fifth and sixth cortical 
layers, involving small and to a lesser extent large ganglion cells of the 
neostriatum. In one case, demyelinization of the white fibers of the frontal and 
temporal lobes was present. The rostral portion of the caudatum was more 
involved than the caudal. The combination of cortical and subcortical (neostriatal) 
changes in the three cases speaks for a comple.x mechanism of the involuntary 
movements in progressive chorea. George B. Hassik. 

Lissauer's Dementia Paralytica. H. Houston Merritt and AI. Springlova, 
Arch. Neurol. & Psj^chiat. 27:987, 1932. 

In eight cases of at 3 ’^pical dementia paralytica (Lissauer’s form) there occurred 
epileptiform and occasionallj’' apoplectiform attacks, which were followed by hemi- 
plegia and aphasia. Microscopic changes were present in the corte.x, which showed 
outspoken atrophy not so much in the frontal as in the temporal and inferior parietal 
lobes. Changes were also present in the basal ganglions and the subcortical white 
substance. Of other microscopic changes, the authors point out status spongiosus 
(vacuolated defects of the graj" and white brain tissue), which was especially 
marked at the apex of the convolution; laminar loss of the ganglion cells (in the 
second and third convolutions), and areas of demyelinization (in the temporal lobe, 
supramarginal or occipital lobe convolutions). In some cases, the deeper laminae 
(fifth and sixth) showed swollen, balloon-like cells (in the third cortical layer) 
as seen in Pick’s disease (atrophy of the brain), in addition to other nerve cell 
changes as described bj^ Nissl. The mj'elin fibers exhibited marked destruction. 
Of the catabolic products, iron pigment was found in all the cases. The status 
spongiosus and the cortical atrophies are regarded as due, not to the paralytic 
process, but to a combination with a functional disturbance of circulation, as the 
distribution of the atrophy in these cases followed the branches of the middle 
cerebral artery. Hassin. 

Spont.axeous Subarachnoid Hemorrhage in Relation to Cerebral 
Aneurysm. I. Strauss, J. H. Globus and S. W. Ginsburg, Arch. Neurol. 
&. Psychiat. 27:1080, 1932. 

B}' “spontaneous subarachnoid hemorrhage” is meant massive extravasation of 
blood into the subarachnoid space from spontaneous rupture of a blood vessel. 
The common anatomic change is arteriosclerosis of the cerebral blood vessels, 
with or without aneuiA’sm. Inflammatorj' lesions of blood vessels may also cause 
aneurysm followed by rupture and hemorrhage. Repeated lumbar puncture to 
relieve intracranial tension is indicated. Such hemorrhage may occur almost at 
any age, but is most frequent between the ages of 25 and 40 j'ears. 

George B. Hassin. 
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Brain Changes in Malignant Endocarditis. I. B. Diamond, Arch. Neurol. 

& Psychiat. 27:1175, 1932. 

The lesions of the brain in thirteen cases of endocarditis were studied. The 
changes are circumscribed or diffuse, inflammatory or degenerative, usua j 
multiple, and are classified by Diamond as nodules, abscesses, vascular lesions, 
degenerative lesions and attempts at repair. The nodular structure vanes. It 
may be glial, glial-mesodermal, mesodermal or perivascular, glial-leukocytic, or 
exclusively leukocytic (miliary abscesses), or may show giant cells. Degenerative 
lesions with softening and necrosis maj' result from vascular disturbances. In a 
state of repair, the nodules are rich in capillaries, many newly formed and 
scattered among glia and microglia cells. The diffuse changes in the brain 
combined with those in the meninges make a picture of meningo-encephalitis. Both 
focal and diffuse lesions of the brain are to be looked on as manifestations of the 
defense reaction against infection and intoxication. George B. Hassin. 


Encephalitis in Measles. A. Ferraro and I. H. Scheffer, Arch. Neurol. 

& Psychiat. 27:1209, 1932. 

Ferraro and Scheffer studied two additional cases of encephalitis in measles. 
Perivascular, or rather extra-adventitial, proliferation of microglia and demyelini- 
zation in the same areas are common features. The axons may also be involved. 
iMicroglial changes are less characteristic. The ganglion cells may show changes 
from simple swelling to complete degeneration. In general, the changes are 
similar to those in postvaccinial encephalitis. In the two cases, death occurred 
within thirt 3 "-six hours after the onset of the disease. There were diffuse, 
parenchymal lesions of the brain with involvement of all the lamina of the cortex, 
especially those of the frontal lobe. The basal ganglions and Purkinje cells were 
also involved. Oligodendroglia in both the cortex and the white substance showed 
diffuse swelling. Microglia were less involved, while the astrocytes showed both 
progressive and regressive changes. Marked proliferation of microglia and 
demj'elinization were absent. Instead, changes of the gray matter were prominent 
and resembled those occurring in experimental toxemias, for instance, lead poison- 
ing. The differences from the changes usual!}' described are due, they believe, 
to the time element, as the course was peracute, and the organism did not have 
time to develop the usual reactive phenomena. George B Hassin 


Strl'ctuilil Cha.nges in the Skin in Chronic Hereditary Edema of the 
E.xtremities (Milroy’s Disease). J. McGuire and P. Zeek, J, A. M. A. 
98:870, 1932. 

The skin of a boy of 15 years who had typical hereditary edema showed: 
normal epidermis, increased density in the dermal papillary layer, edema with 
increase in the collagen fibers in the reticular laj'cr. scattered lymphocytic infiltra- 
tion especially about the small veins and capillaries of the subpapillary network, 
increase in the subcutaneous tissue with edema, the fluid in places forming pools, 
and apparent hypertrophy of the arteriolar media. 


Heterotopic Bone Formation. H. Wurm, Beitr. z. path A.nat u z alH 
Path. 85:401, 1930. 

From an imestigation of heterotopic bone formation IVurm concludes that 
those calcific deposits the chemical composition of which is similar to bone ash 
undergo ossification. Cellular (foreign body giant cells with osteoclastic capabil- 
ities) as well as humoral forces resorb implanted calcium masses, and superficial 
lamellar ossification occurs through the activity of proliferated fibrocvtes without 
any preceding cartilaginous stage. In addition, he recognized as a further pre- 
requisite locally increased concentration of calcium ion. which he regards as the 
lactor in the ossification of tendon and muscle following injurv rather than 
displacement of osteoplastic tissue. 

W. S. Boikan. 
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The Anatomic Diagnosis of Alcohologenic Diseases of the Brain. 
K. Neuburger, Verhandl. d. deutsch. path. Gesellsch. 26:395, 1931. 

The anatomic diagnosis of the effects of chronic alcoholism on the brain can 
be easily made in mam^ instances by examination of the corpora mamillaria. Often 
there are characteristic macroscopic changes, namely, small brown discolorations 
and softenings of these structures. Microscopic study reveals almost always 
endarteritis of the small blood vessels, proliferation of the microglia and fatty 
degeneration of the glia cells, changes that do not appear to occur in other diseases. 

C. Alexander Hellwig. 

Histologic Findi.ngs in Skeletal Muscles Following Electric Shock. 
S. T. Gellinek, Wien. klin. Wchnschr. 45:37, 1932. 

Gellinek reports changes in muscles in two instances of sudden death as a result 

of electric shock. In the first case, a young man died after having come in contact 

with an alternating current of 380 volts. The individual muscle fibers close to the 

region where the electric current had entered the body contained distinct spirals, 

due to a peculiar arrangement of the sarcoplasm. The threads of the spirals 

appeared thick and dark without showing any recognizable detail ; the}’’ \vere 

clearly noticeable in preparations stained with hematoxylin and eosin, but became 

more prominent when Heidenhain’s technic was applied. They were regular, and 

the pitches were found at even intervals. The sarcoplasm between the threads 

of the spirals (constituting the pitches) showed the cross-striations clearly. The 

diameters of the muscle fibers in the region of the threads were enlarged as 

compared with the diameters of the pitches or with those of unchanged muscle 

fibers. The thickness of the threads measured from 13 to 19 microns. Similar 

changes were noted in the muscles in the second case. The patient had died 

suddenly after having been in contact M'ith 5,000 volts of alternating current. In 

this instance, however, a distinct transverse striation was noted in the threads of 

the spiral. The myocardium was also examined, and similar spirals were found 

within the muscle fibers. These spirals were not so sharply outlined as the ones 

in the skeletal muscles, but the regularity of the threads was clearly noted. 

Gellinek was also able to produce such spiral-containing muscles experimentally 

in guinea-pigs after the application of an alternating current of 220 volts. Special 

emphasis is laid on the application of an alternating current. By the use of a 

direct current, spirals could not be produced. Gellinek notes that the histologic 

structures of the muscle fibers \vere apparently, if at all, only slightly altered. 

The formation of the spirals in the muscles seems a pure electro-energetic effect 

— according to Gellinek, the first ever noted in the biologic field. „ 

“ “ O. Saphir. 

The Cerebral Lesions of Dementia Paralytica in Comparison with the 
Lesions of a Spontaneous Disease in Chickens. Frederic Wertham. 
Ztschr. f. d. ges. Neurol, u. Psychiat. 136:62, 1932. 

In investigations of the effects of experimental infection of the chicken’s brain 
with Spirochaeta gallinarum, in which a series of control animals was also 
examined histologically, a hitherto undescribed disease of chickens was discovered. 
The main histologic characteristics were: infiltration of the small blood vessels 
M’ith plasma cells, marked proliferation of the Hortega glia, with formation of 
typical rod cells, and iron deposits in diffuse distribution in the intra-adventitial 
spaces of small vessels and, to a much less e.xtent, in the microglia (Hortega 
cells). 

In addition there were : alterations of nerve cells, in diffuse distribution as 
well as in special regions: small glia cluster, consisting for the most part of 
microglia, in the white matter and the gray matter of the cerebrum, the cerebellum 
and the spinal cord: slight infiltration of the meninges with plasma cells, and 
in some cases marked ependymitis of the ventricles. 
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The etiologj' of this spontaneous disease has not been determined. It is unlikely 
that a spirochete is responsible for the disease. Histoparasitologic examination 
with appropriate methods revealed no elements that had any similarity to known 
micro-organisms. Transmission experiments, which are being continued on birds 
free from this disease, such as canaries, have so far not led to positive results. 

The demonstration of these lesions is significant for the following reasons ; 
Iron deposits of the type described have been observed elsewhere only in dementia 
paralytica (with the exception of very small amounts in three cases of human 
tr 3 ’panosomiasisl . For this reason, this tj'pe of iron deposit was termed^ dementia 
paralytica iron,” a designation generally accepted by neuropathologists. The 
evidence that such iron occurs also in animals opens a way for further investigation 
of its significance. 

The three outstanding histologic signs of this disease of chickens correspond 
to the three cardinal histologic characteristics of dementia paralytica, namely, plasma 
cell infiltration of small vessels, “dementia paralytica iron” and the formation 
of rod cells. The less significant histologic lesions of the spontaneous disease of 
chickens, such as changes of nerve cells, small glia clusters, ependymitis, etc., 
also occur in dementia paralytica. It may therefore be concluded that the histologic 
lesions of dementia paralytica are not specific, but constitute- a reaction of the 
central nervous system that may occur under different circumstances. 

It is likely that some of the lesions that have been described as characteristic 
of infectious and nutritional disorders in birds are in reality the effect of this 
spontaneous disease, just as the lesions of spontaneous encephalitis of rabbits have 
been taken for the effect of syphilis or epidemic encephalitis. 

Frederic Wertham. 


Ochronosis in Cattle. 
Chem. 202:8. 1931. 


H. Fink and W. Hoerburger, Ztschr. f. physiol. 


A case of ochronosis (osteohemochromatosis) in a cow is described. The bones 
were mahogany brown and sliowed in filtered ultraviolet rays the characteristic 
bright red porphyrin fluorescence. The enamel of the teeth, in contrast to the 
dentin, did not fluoresce. The myeloid and fat marrow did not show fluorescence. 
Analysis of the bones gave a relatively small amount of uroporphj'rinoctamethyl 
ester. For the identification of this substance the />i( fluorescence curve was used. 
The ground spongy bones of the pelvis, scapula, etc., gave a definite hemo- 
chromogen spectrum, but not a porphyrin spectrum, while the hemochromogen 
spectrum was absent in the long bones and onlj' an alkaline porphyrin spectrum 
was present. The iron content of the bones was within normal limits. Urohemin 
could not be demonstrated. 

Wilhelm C. Hueper. 


De.vth from Rl’ptvre of a Tuberculous Aneurysm of an Intercostal 
Artery. E. Lindhagen and E. Karlmark, Acta med. Scandinav. 76:88 
1931. 

case of fatal hemothorax from a tuberculous aneurysm of the fourth right 
intercostal artery in pleural tuberculosis is described. The bleeding took place 
gradually through a small opening that passed through tuberculous granulation 
tissue. 


ScLMOSIS .\Nn .-VxEURYSM OF THE PuLMONARY ArtERY WITH PATENT 
For.xmen Ovai e. H Okkels and F. Therkelsen. Acta path, et microbiol. 
Scandinav. 9:214, 1932. 

1 -I'n suffered from marked dysemia and evanosis since 

childhood. .After death there were found pulmonary arterial sclerosis with patent 
^ranien ovale and an aneurysm of the pulmonary artery just above the valves 
There was no defect m the septum, and the ductus botalli was closed. 
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Pathologic Chemistry and Physics 

Distribution of Sugar Between Blood Cells and Plasma. AIartin 
Jacoby and Helene Friedel, Biochem. Ztschr. 244:356, 1932. 

Using the Hagedorn- Jensen method, the authors find that the corpuscular sugar 
almost never surpasses 30 per cent of the total blood sugar, but is usuallj’’ far 
below this. In the presence of increased blood sugar, the corpuscular fraction is 
relative^ decreased, probably on account of a limited sugar capacity of the cells. 
The corpuscular sugar concentration after the addition of dextrose to the blood is in 
general smaller at an acid reaction than at a neutral reaction. This is mainly 
due to an increased volume of the cell at an acid reaction. This increase in 
volume is due to an increased water content without a corresponding increase of 
the sugar content of the cell. The volume of the cells has therefore to be con- 
sidered in the calculation of the cellular sugar fraction. 

Wilhelm C. Hueper. 

The Iodine Content of the Cerebrospinal Fluid. A. Hahn and A. 
ScHURMEYER, Klin. Wcliiischr. 11:421, 1932. 

Iodine is a normal constituent of the cerebrospinal fluid. With an iodine value 
of the blood of about 10.62 per cent, there is a concentration in the spinal fluid 
of about 7.42 per cent — approximate!}' a 70 per cent relation to the iodine 
content of the blood. With potassium iodide therapy and a hundred-fold increase 
of the iodine content of the blood, there is only a sixfold increase in the cerebro- 
spinal fluid and the relation to the content in the blood drops to about 3.3 per cent. 
The permeability of the meninges for iodine increases with fever, and the relation 
thereby rises to about 7.5 per cent. Edwin F. Hirsch. 

Wavelength of X-Rays and Biologic Effect. Carl Hoffmann, Strahlen- 
therapie 43:140, 1932. 

Opalina ranarum inoculated into a weakly alkaline culture liquid was exposed 
to 500 roentgens and 1,000 roentgens and then stained with trypan blue or light 
green. After a primary state of increased motility following irradiation in the 
series treated with 500 roentgens, a gradual decrease and ultimate arrest of this 
activity occurred after three hours. Eight hours later, 50 per cent of the organisms 
contained dye granules. About 80 per cent of these organisms contained granules 
of rather coarse character, while the others had very fine granules as seen under 
normal vital-staining conditions. Exposure to intense light could still elicit move- 
ment of the cilia After eighteen hours, all cells contained coarse dye granules, 
and some had a diffuse plasmatic stain. The nuclei became pyknotic and intensely 
stained. The cells were swollen. After two days, some of the organisms showed 
signs of recovery, but after another twenty-four hours 80 per cent of the opalinae 
were dead, and the rest showed evidence of degeneration with numerous large 
stained flakes in the cytoplasm. After ninety-six hours, these organisms had com- 
pletely recovered and had even increased in number. Attempts to determine the 
hydrogen ion concentration of the cells with neutral red and methyl red gave 
inconclusive results. Irradiation with 1,000 roentgens produced similar but more 
acute changes. After eight hours, 75 per cent of the organisms were dead or 
fragmented. Irradiation of the culture medium before inoculation was ineffective. 

Wilhelm C. Hueper. 


Microbiology and Parasitology 

Riiinosporidium Seeberi in a Nasal Polyp: The Fourth North American 
Case. G. S. Graham, Am. J. Clin. Path. 2:73, 1932. 

A case is reported of rhinosporidial infection in a nasal polyp. The patient was 
a 12 year old Negro, born in Georgia, and had resided since the age of 4 in a small 
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coal-mining village in Alabama. The source of the infection is unknown, no other 
similar condition having been observed in the community for at least ten years. 
The case illustrates the remarkable discontinuity of the infection, of which 
than forty cases have been reported during the past thirty years from three widely 
separated localities-India, Argentina and the United States. A preoperative diag- 
nosis should be made without difficulty through recognition of the characteristic 
spores in the nasal secretions. • Author’s Summary. 


Hymen-olepis Naha. T. Tsuchiya and E. H. Rohlfing, Am. J. Dis. Child. 43: 

865, 1932. 

Two cases occurring in children in St. Louis, in addition to the cases previously 
reported by Goldman, are described. Neither clinical nor laboratory findings were 
indicative of pathologic conditions in these children. With a view to determining 
the possible source of the infection, a cross-infection experiment with ova from 
human sources was carried out in rats. Two of six clean rats were successfully 
infected. Subsequent experiments showed that five of ten clean rats were infected 
with the ova of the two rats previously infected with human materials. Since 
there is the possibility of adapting the human parasites to rats, rats in turn may 
become one of the sources of the infection in human beings. 

Authors’ Summary. 

Ahcvlostoma Braziliense .and the Etiology of Creeping ’ Eruption. 

Walter E. Dove, Am. J. Hyg. 15:664, 1932. 

An incidental intestinal infection of A. caninum in a boy in Texas is reported. 
Penetrations of human skin with mi.xed larvae of A. caninum and Necator ameri- 
canus cultured from a boy produced swelling and short vesicular lesions during the 
first three days. Penetrations of the skin of a volunteer by larvae of a boy-to-cat 
strain of A. braziliense produced lesions of creeping eruption, which were active 
for more than thirty-five and fiftj’--four daj's. Penetrations of the human skin with 
a boy-to-dog strain of A. caninum produced short linear lesions, which dis- 
appeared in less than fourteen days. Author’s Summary. 


Human .Amoebic Ulcers. Kentaro Hiyeda and Michisaburo Suzuki, Am. 

J. Hyg. 15:809, 1932. 

When amebas enter the lumen of the large intestine, the intestinal epithelium 
produces an enormous amount of mucus, which prevents many of the amebas from 
entering the tissues. The struggle between them and the mucus may last for from 
two to eight days; this may be verified experimentally. If the amebas succeed in 
coming in contact ivith the epithelium, they give rise to necrosis or necrobiosis of 
the superficial epithelial layer. They multiply when they come in direct contact 
with the tissue, even though they are actually in the lumen of the intestine. Toxic 
substances produced by them lead to necrosis of the mucous membrane. In this 
way, the roughness of erosion of the superficial mucous membrane occurs. The 
amebas make their way deeper into the intestinal wall, multiply there and produce 
a large area of necrosis; finally a typical large crater ulcer develops. If the 
secondary bacterial infection is severe, there results an abscess. A crater ulcer 
may also result from the bursting of such an abscess, although this is not usual. 
The amebas within the tissue of the submucosa make their way mostl}’^ longi- 
tudinally to the axis of the intestine. This is why the ulcers are wider below the 
surface, and why they build the tunnel-like communications under the intact 
epithelial covering. If the regenerating activities of the epithelial cells and other 
intestinal tissues overcome the invading power of the amebas, the reparation of 
the ulcer occurs, causing a thickening of submucosa. But restitutio in intcqnim is 
never reached as long as the amebas are present. If small ulcers occur with onlv 
a few amebas in their vicinity, the balance between amebic vitality and tissue 
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resistance is well kept, and no marked intestinal symptoms may occur. This is the 
condition of the ameba carrier. Cellular infiltration in amebic ulcers mainly 
depends on a mixed infection of bacterial origin. None of the leukocytes have a 
special affinity for the amebas or for their products. The amebas in equilibrium 
with the local tissues will remain so for long periods, but if the equilibrium is 
broken, the amebas may become active and give rise to an exacerbation. 

’ From Authors’ Summary. 

IXTRAXUCLEAR AXD CYTOPLASMIC INCLUSIOXS (“PrOTOZOAX*LiKE BODIES”) IX 
THE Salivary Glaxds and Other Organs of Infants. S. Farber and 
S. B. Wolbach, Am. J. Path. 8:123, 1932. 

In the submaxillary glands removed in a .series of 183 postmortem examinations 
on infants, large cells containing intranuclear and cytoplasmic inclusion bodies 
(“protozoan-like bodies”) were found in 22 cases (12 per cent). In addition, there 
are reported the cases of 2 older children with inclusions in the parotid and sub- 
maxillary glands, and 2 instances in which inclusions were found in epithelium- 
lined spaces of the liver, lungs, kidne 3 's, pancreas and thyroid gland, making a 
total of 26 new cases to be added to the 25 already recorded in the literature. All 
the patients in this series were less than 17 months of age, the majoritj' being 
under 1 year. The inclusions are apparently identical with those found in the sub- 
maxillarj^ glands of guinea-pigs, and are generallj^ similar to inclusions found in 
diseases due to filtrable viruses. Clinical and pathologic studies revealed no 
association with am'' distinctive feature or group of sj-^mptoms or morbid changes. 
The frequency of the observation in our postmortem examinations suggests geo- 
graphic factors affecting occurrence and leads naturally to a suspicion of the 
existence of an infantile disease caused by a filtrable virus. If there is such a 
disease, there are no distinctive clinical or pathologic features permitting its 
recognition in the wards or in the pathologic laboratory. The clinical and 
pathologic findings in the “positive” instances resemble, in general, those in the 
entire group studied. Authors’ Summary. 

Yellow Fever Encephalitis of the Monkey. E. W. Goodpasture, Am. J. 
Path. 8:137, 1932. 

A histologic and cytologic study has been made of an encephalitis of monkeys 
(Macacus rhesus) inoculated intracerebrall}’^ with the mouse strain of the virus 
of yellow fever. The lesion is an acute, disseminated encephalomyelitis, extending 
apparently throughout the central nervous system, affecting the cellular tissues and 
causing necrosis of ganglion cells, both sensory and motor. Intranuclear inclusions 
sometimes resembling, but more often differing from, those characteristic of yellow 
fever have been demonstrated in ganglion cells. On immunologic and histologic 
grounds it is judged that the virus of the mouse and monkej’' encephalitis represents 
a biologically modified strain of the virus of j^ellow fever. Cytologicallj% the evi- 
dence of morphologicallj’^ characteristic j'ellow fever intranuclear inclusions in the 
brains of encephalitic monke\'s inoculated with the mouse virus is inconclusive. 

Author’s Sum.mary. 

Intranuclear Inclusions in Monkeys Unaccompanied by Specific Signs 
OF Disease. W. P. Covell, Am. J. Path. 8:151, 1932. 

From these observations and those of Stewart and Rhoads, it seems likely that 
monkeys must be listed with man, guinea-pigs, rats, rabbits and dogs as animals 
in which sometimes lurk one or more viruses capable of producing intranuclear 
inclusions in the absence of recognizable clinical S 3 'mptoms. Particularb' is this 
of interest when monke 3 's are emplo 3 'ed for experiments with viruses that in the 
proper environments are definite^' disease-provoking, such as those of poliomyelitis, 
yellow fever, chickenpox and measles. Author’s Summary. 



ABSTRACTS FROM CURRENT LITERATURE 


567 


Tokula Infection. J. W. Watts, Am. J. Path. 8:167, 1932. 

Two cases of torula infection are presented. In the first, the infection was 
generalized, but the symptoms were almost entirely cerebral. A remarkable 
collection of pathologic changes was present in the brain : diffuse meningitis, gran- 
ulomas in the meninges, marked endarteritis and proliferation of adventitial 
elements of the meningeal vessels, an infarct in the pons, areas of softening and 
focal disappearance of the granular and Purkinje' cells in the cerebellum, diffuse 
changes in ganglion cells, increase of neuroglia, nerve fiber destruction, myelin 
sheath damage and encephalitis by extension in the striate body. The second case 
falls into the group which Freeman considers embolic phenomena. Mucicarniin 
was found to be an excellent differential stain, not only making it easy to identify 
the organism by its distinctive color, but bringing out details of structure not 
hitherto recorded. Two strains of yeastlike bodies were isolated ; the one pro- 
ducing no pigment falls into the torula group; the one producing pigment appears 
to be a chromotorula. The organism was nonpathogenic for guinea-pigs, rats and 
mice. The respiratory tract is probably the portal of entry in most cases. The 
infarct in the pons, endarteritis of numerous meningeal vessels with the torula in 
the intima and softenings in the cerebellum in case 1 add weight to the theory that 
cystic cavities in the deep white and gray matter are embolic phenomena, and that 
dissemination is by the blood stream. Author’s Summary. 


Cultivation of B. Leprae with Experimental Lesions in Monkeys. 

Malcolm H. Soule and Earl B. McKinley, Am. J. Trop. Med. 12:1, 1932. 

The experiments described included (1) the experimental production of granu- 
lomatous lesions suggestive of early lesions of leprosy in two species of monkeys 
by intradermal inoculation of material from human leprosy, (2) the cultivation 
of acid-fast bacilli (presumably B. leprae) from nodules of human leprosy on 
several artificial mediums in various gaseous environments, and (3) the experi- 
mental production of granulomatous lesions suggestive of early leprosy in two 
species of monkeys by the intradermal inoculation of cultures of acid-fast bacilli 
from material from human leprosy, grown on artificial mediums. We believe the 
experiments indicate a step forward in the fulfilment of Koch’s postulates for the 
causative agent in leprosy. Authors’ Summary. 


Fat Therapy in Experimental Tuberculosis of Rabbits. Samuel A. 

Levinson, Am. Rev. Tuberc. 23: 527, 1931. 

Feeding egg }mlk and cholesterol in oil to rabbits gives rise to a relatively rapid 
increase of the cholesterol level of the blood. Feeding of cotton-seed oil is not 
injurious to the mucosa of the gastro-intestinal tract. Animals which -were 
inoculated with tubercle bacilli and which received various fat feedings showed a 
gain in weight. Animals fed with oil and not inoculated with tubercle bacilli 
usually lost weight. Overfeeding with cholesterol, leading to oversaturation of the 
body of the rabbit with cholesterol, does not protect the animals against tuber- 
culosis. 

H. J. Corper. 


Calcification Following Massive Doses of A^iosterol in Experimental 
Bovine Tuberculosis of Guinea-Pigs. T. T. Walker and T D Spies 
Am. Rev. Tuberc. 24:65, 1931. ‘ ‘ 

.Administration of repeated massive doses of viosterol to guinea-pigs with acute 
bovine tuberculosis causes extensive calcification within the caseous lesions This 
calcification is much more marked than that which occurs in similar lesions of 
tuberculosis without the use of viosterol. Calcium is deposited also in apparently 

normal tissue of the heart, liver and kidneys of the tuberculous animals treated 
with viosterol. 

H. J. Corper. 
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The Disease Caused by Filtrates of Tubercle Bacillus Cultures. M. 

Pinner and M. Voldrich, Am. Rev. Tuberc. 24: 73, 1931. 

Filtrable forms of the tubercle bacillus are not demonstrable in pure cultures 
of the bacillus b}^ the methods tested bj' Pinner and Voldrich, and the}’ contend 
that the existence of filtrable forms has not been proved. Filtrates from broth 
cultures of the tubercle bacillus, cause a characteristic disease in guinea-pigs. The 
nosogenic agent of this disease is not a living virus, because (1) it is not present 
in whole cultures of the tubercle bacillus grown on solid mediums, (2) it is 
thermostabile, and (3) it is not transmissible by animal passage. This disease is 
probably caused by a specific tuberculotoxic substance, which may be identical 
with tuberculin. j. Corper. 

The Lysis of Tubercle Bacilli in Sputuai. L. Rosenthal and V. B. 

Dolgopol, Am. Rev. Tuberc. 24:351, 1931. 

Tubercle bacilli undergo lytic changes in sputum if the specimen is allowed 
to stand a few days before e.xamination. A certain degree of lysis may occur at 
room temperature. At 37 C., the lysis becomes evident after ten days, following an 
initial increase in the number of the tubercle bacilli. The optimum temperature 
for the lysis is from 48 to 60 C. The concomitant flora of the sputum does not 
affect the staining ability of the tubercle bacilli. The lytic agent is probably the 
product of autolysis of leukocytes. pj j Qqrper 

An Attempt to Grow Paramecia in Pure Cultures of Tubercle Bacilli. 

A. P. Damerow, Am. Rev. Tuberc. 24:363, 1931. 

Cultures of avirulent human tubercle bacilli will not support growth and 
reproduction of Paramecium caudatum. Attempts to develop tolerance for tubercle 
bacilli in paramecia were unsuccessful. Tubercle bacilli are rapidly washed from 
paramecia after they have been in contact for varying intervals of time up to two 
weeks, indicating that probably the tubercle bacilli were not taken up by the 
paramecia. pj j Qqrper. 

The Effect of Irradiated Ergosterol on Calcification in Pulmo.nary 

Tuberculosis. J. Kaminsky and D. L. Davidson, Am. Rev. Tuberc. 24: 

483, 1931. 

Oral administration of small doses of A’iosterol caused augmentation of serum 
calcium in patients with pulmonary tuberculosis, but such an increase in serum caL 
cium did not influence to any appreciable extent the degree of calcification in 
pulmonary lesions, so far as this could be demonstrated by roentgenograms. 

H. J. Corper. 

Effect of Environment on Noraial and Tuberculous Guinea-Pigs. 

I^Ia'Rtle Greenfield, Am. Rev. Tuberc. 24:695, 1931. 

Normal guinea-pigs live longer in an open building than in either a wooden 
or a glass building. Guinea-pigs are more able to combat tuberculous infection 
when housed in an open building than when housed in either a wooden or a glass 
building. Offspring of tuberculous guinea-pigs housed in an open building are 
able to live and produce young, Avhile offspring of tuberculous guinea-pigs housed 
in either a wooden or a glass building live only a short time. 

H. J. Corper. 

Cheaiical and Biological Properties of the Phosphatide from the 

Tubercle Bacillus. C. H. Boissevain and C. T. Ryder, Am. Rev. 

Tuberc. 24:751. 1931. 

Intraperitoncal injection into guinea-pigs of a phosphatide (phosphatide A3 of 
Anderson) causes formation of tuberculous tissue and cutaneous hypersensitivcncs'-. 
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It is impossible to free this phosphatide from acid-fast bacilli and bacillary debris 
by centrifugation, precipitation or filtration of its ethereal solution. Filter candles 
that retain bacilli suspended in water let the same bacilli pass through when 
suspended in ether. It is possible to free the phosphatide from bacteria and bac- 
terial debris by dialysis of the ethereal solution through a rubber membrane, subse- 
quent solution in a mixture of water, alcohol and ether, and filtration through a 
Alandler filter candle. Intraperitoneal injection of the purified phosphatide does 
not cause formation of tuberculous tissue or cutaneous hypersensitiveness. The 
tissue reaction to phthioic acid is of the nature of a foreign body reaction. 

H. J. CORPER. 

Acute Bacterial Endocarditis Due to Bacterium Acidi-Lactici. Lewis 
Dickar, Arch. Int. Med. 49:788, 1932. 

Two cases of endocarditis caused by B. acidi-lactici, closely resembling cases 
of infection with B. coli, are reported because of their rarity. More complete 
bacteriologic studies of cases of sepsis due to B. coli will undoubtedlj’^ bring to 
light more examples of infection with B. acidi-lactici. The coincidence of involve- 
ment of the aortic valve in two cases of endocarditis caused by B. acidi-lactici and 
in two cases caused by B. coli is pointed out. Author’s Summary. 

Experimental Yaws. T. B. Turner and J. H. Chambers, Bull. Johns Hop- 
kins Hosp. 50:253, 1932. 

The virus of yaws taken early in the disease from ten native Haitians was 
transferred to both rabbits and monkeys. Eight strains of yaws spirochetes were 
recovered by the inoculation of rabbits and were propagated through a second 
generation of this species. Of five monkeys (Macacus rhesus) inoculated with 
material from as many different patients, some presented lesions, but Treponema 
pertenue could not be demonstrated, and there was no assurance, therefore, that 
the infection had been transmitted to these animals. Rabbits inoculated by three 
methods — testicular injection, intracutaneous injection and granulating wound — • 
jiresented definite lesions of )'aws only after testicular inoculation. Of thirty-four 
rabbits inoculated in one or both testes, fourteen presented definite lesions of yaws. 
A strain of spirochetes of syphilis was successfully transferred from a native 
Haitian to rabbits. For the transfer of 3 'aws from man to animals, the rabbit 
proved to be more suitable than the monkey (Macacus rhesus). Only testicular 
inoculation of the rabbit yielded satisfactory results. 


Etiology of Multiple Sclerosis. A. Weil, J. A. M. A. 97:1587, 1931. 

Repetition of the experiments of Chevassut and Purves-Stewart failed to 
produce convincing evidence that, in multiple sclerosis, cultures from spinal fluids 
yield a filtrable virus and that this virus is responsible for the production of the 
disease. 

The fact that spheres and colonies of spheres maj’' more readilj^ be seen in 
agar cultures of spinal fluids that have given a positive globulin reaction suggests 
the precipitation of colloidal protein (or lipid) particles, ivhich become visible 
in the dark field. . , „ 

Author s Sum.mary. 


Infestation with Diphtllobothrium Latum on the Eastern SeabO'\rd 
M. Plotz, j. a. M. a. 98:312, 1932. 

Twenty-one cases of infestation with Diphyllobothrium latum are reported from 
Xew \ork City. These are the first from New York State reported in the litera- 
ture, and include five in which the patients were born in the United States briiw- 
mg the total number of reported native cases to thirty-one. ’ 

All but two of the patients were females, and all but two Jews. 

Fro.m Author’s Summary. 
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Ulcerative Colitis Due to Chronic Infection with Flexner-Y Bacillus. 

Thomas T. Mackie, J. A. M. A. 98:1706, 1932. 

The Flexner-Y group of dysentery bacilli may cause sporadic cases of mild 
diarrhea and dysentery. The occurrence of these cases does not require the 
presence of epidemic conditions. A significant number of the persons concerned 
may become persistent carriers and may develop ulcerative lesions of the lower 
part of the bowel, even though the initial acute attack may have been mild. The 
lesions of chronic bacillary dysentery differ in no respect from those encountered 
in many of the cases of so-called chronic ulcerative colitis. Intermittence of the 
excretion of the bacilli is one of the characteristics of chronic infection with the 
Flexner bacillus, and repeated cultures over a period of weeks may be necessary 
to demonstrate them. If cultures are taken directly from the floor of the ulcers 
through the sigmoidoscope, the probability of recovering the organisms is materially 
increased. Author’s Summary. 


The Streptococci of Milk-Borne Septic Sore Throat and Scarlet 
Fever. A. W. Williams and C. R. Gurley, J. Back 23:241, 1932. 

We conclude from our studies on this subject that milk-borne epidemics of 
septic sore throat and of scarlet fever may be caused, respectively, by one or 
several agglutinative types of hemolytic streptococci. When scarlet fever pre- 
dominates, usually the epidemic strain belongs to one of the common scarlet fever 
agglutinative types; when septic sore throat predominates, the epidemic strain may 
be one of several agglutinative types, two of which have been demonstrated in 
these studies and have been called tentatively epidemicus agglutinative type I and 
epidemicus agglutinative type II. Authors’ Summary. 


Specific Enzyme in Cultures of the Bacillus Decomposing the Capsular 
Polysaccharide of Type III Pneumococcus. R. Dubos, J. Exper. Med. 
55:377, 1932. 


An improved method is described for the preparation, concentration and puri- 
fication of the bacterial enzyme that is capable of decomposing the capsular poly- 
saccharide of the type III pneumococcus. The cultural conditions for the growth 
of the specific micro-organism must be such that the capsular polysaccharide is 
complete!}" decomposed before any appreciable amount of free enzyme is released 
into the medium. This reduces to a minimum the decomposition of the specific 
substrate by the free enzyme. As a result, a larger part of the specific substance 
remains as a source of energy for the growing micro-organism, and less enzyme 
is lost through inactivation during the course of decomposition of the specific 
substrate. A marked stimulation of growth and of the production of the enzyme 
occurs when small amounts of yeast extract are added to the medium, and when 
the cultures are incubated under conditions of increased aeration. Special emphasis 
is placed on the fact that, thus far, appreciable amounts of the specific enzyme have 
been obtained only when the capsular polysaccharide itself, or the aldobionic acid 


derived from it, was present in the culture medium. 


Author’s Summary. 


The Action of a Specific Enzyme upon the Dermal Infection of Rabbits 
WITH Type III Pneumococcus. K. Goodner, R. Dubos and O. T. Avery, 
J. Exper. Med. 55:393, 1932. 

The action of the enzyme that specifically decomposes the capsular polj'- 
saccharide of the type III pneumococcus has been tested in dermal infections of 
rabbits with this pneumococcus. When injected in sufficient amounts, the enzyme 
is capable of bringing about a favorable and early termination of the experimental 
disease, which ordinarily is fatal in nearly all instances. The results of the present 
study yield further evidence that the capsular substance is of great importance 
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in pneumococcic infection, since, so far as known, the only action of which the 
specific enzyme is capable is that of decomposing the capsular polysaccharide. 

Authors' Summary. 

Filtr.\bility of Tuberculous Virus. C. Callerio, Ztschr. f. Tuberk. 63:198, 
1932. 

Ninni reported that injection of filtrates from cultures of the tubercle bacillus 
into lymph nodes permitted demonstration of acid-fast elements in the nodes in a 
high percentage of tests. He made the injections into the tracheobronchial lymph 
nodes in guinea-pigs. Callerio repeated these experiments, following Ninni s 
technic in every detail and using even the same strain of tubercle bacilli. Seventj'- 
two guinea-pigs M-ere used, but the results in all cases were negative. 

Max Pinner. 

Demonstration of Small Numbers of Tubercle Bacilli. E. de Carvalho, 
Ztschr. f. Tuberk. 63:305, 1931. 

Tubercle bacilli cannot be found microscopically unless from 10,000 to 100,000 
are present in 1 cc. of the material. By cultural methods and by inoculation in 
animals they can be demonstrated when only from 1 to 10 are contained in 1 cc. 
Using artificial mixtures of negative sputum and a known amount of bacilli, 
Carvalho found that cultural methods are about as good as inoculation in animals. 
The treatment of sputum with acids or with alkali will at times prevent small 
numbers of bacilli from growing on mediums and from producing tuberculosis in 
guinea-pigs. The most sensitive method for the demonstration of tubercle bacilli 
is that of the injection of untreated material into guinea-pigs, Pinner. 


Robert Koch-Heft, Ztschr. f. Tuberk. 64:1, 1932. 

This issue is dedicated to commemoration of the fiftieth anniversary of the 
discovery of the tubercle bacillus by Robert Koch. The single articles deal with 
certain phases in the development of knowledge of tuberculosis since 1882 and 
represent reviews rather than original contributions. As such, they are not well 
suited for abstracting, but since several of them are interesting summaries, a list 
of the single papers follows : 

E. von Romberg: The Significance of the Discovery of the Tubercle Bacillus 
for Clinical V'^ork. 

R. Sauerbruch : Robert Koch. 

R. Philip : The Discovery of the Tubercle Bacillus : Some Consequences. 

P. Huebschmann: What Did the Discovery of the Tubercle Bacillus Mean 
for Pathologic Anatomy? 

L. Bernard: The Demonstration of Koch’s Bacillus in Sputum and the Diag- 
nosis of Pulmonary Tuberculosis. 

B. Lange: The Work of Robert Koch and the Newer Research in Experi- 
mental Tuberculosis. 

A. Calmette: Kochs Bacillus and the Invisible Elements of the Tuberculosis 
Virus. 

E. R. Baldwin : Tlie Cultivation of a Human Tubercle Bacillus During a 
Period of Forty-One Years. 

W' . von Drigalski : The Significance of the Discovery of the Tubercle Bacillus 
for Social Hygiene. 

B. Mdllers : The Decrease in the. Mortality from Tuberculosis During the 
Last Fifty Years. 

O. Roepke: The Diagnostic and Therapeutic Significance of Tuberculin. 

E. Kiister and W. Strempel: The Standardization of Tuberculin bv Intra- 
cutaneous Tests in Tuberculous Guinea-Pigs. 

E. R. Long: The Chemistry of the Tubercle Bacillus. 
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B. Bang: The Significance of the Discoverj^ of the Tubercle Bacillus for the 
Eradication of Tuberculosis in Domesticated Animals. 

H. Meissner : The Campaign Against Bovine Tuberculosis. 

A. St. Griffith : The T}fpes of Tubercle Bacilli in Lupus. 

E. Ldwenstein; Remarks About Tubercle Bacillus Bacillemia. 

Max Pinner. 

Immunology 

The Craig Complement-Fixation Test for Amebiasis in Chronic Ulcer.a.- 
TiVE Colitis. Everett D. Kiefer, Am. J. M. Sc. 183:624, 1932. 

It is extreme^" difficult to difiPerentiate between chronic ulcerative colitis and 
chronic amebic colitis. When the Craig complement-fixation test for infection 
with Endamoeba histolytica was applied to nineteen patients with chronic ulcera- 
tive colitis fifteen gave a strongly positive reaction. No conclusions as to the 
significance of this are drawn, but it is suggested that chronic ulcerative colitis 
may be a pyogenic infection superimposed on amebic ulceration. Abstracts of 
the histories of the nineteen patients are reported. Author’s Summary. 


Desensitiz.-\tion of Tuberculous Guinea Pigs. John Weinzirl and Ruby 
M. Bohart, Am. Rev. Tuberc. 23:393, 1931. 

Weinzirl and Bohart made tests to determine the value, for purposes of desen- 
sitization, of (a) the dialyzed filtrate of a culture of the tubercle bacillus on Long’s 
medium, {h) tuberculoproteins derived from the filtrate of the culture on Long’s 
medium, (c) tubercle bacilli killed by carbolfuchsin and (rf) tubercle bacilli killed 
and treated with ether. Desensitization, as indicated by the intradermal test, is only 
partially successful, but the reaction is frequently reduced below 4 plus. If, how- 
ever, the systemic reaction is considered, desensitization seems to be more complete. 
Desensitization largely eliminates prostration following the administration of 
tuberculo-antigens. Of the antigens tested, the ether-killed and treated tubercle 
bacilli seemed to give the most satisfactorj’' results. The size of the dose must 
vary with the antigen employed. It should be kept sufficiently low to avoid a 
violent systemic reaction. The doses should be spaced so as to avoid (a) coalescing 
of the doses and {b) a return of sensitization. An interval of less than five or 
more than ten days between doses is undesirable. pj Corper. 


Complement Fixation with Urine in Tuberculosis. M. E. Parker, Am. 

Rev. Tuberc. 23:733, 1931. 

Four hundred and eighty-three complement-fixation tests for the detection of 
tuberculosis were made on urines of tuberculous and nontuberculous persons. It 
was found that the presence of specific antigens or antibodies in the urine, as 
demonstrated b}^ complement fixation, is highly indicative of a tuberculous lesion 
somewhere in the bod 3 L but not necessarii}' in the urinarj" sj’^stem. A negative 


result has no diagnostic significance. 


H. J. CORPER. 


The Phagocytosis of Tubercle Bacilli. M. Borquist and C. Rowe, Am. 

Rev. Tuberc. 24:172, 1931. 

Micromanipulation of monocytes and clasmatocytes shows that the)" differ in 
consistency, a monocyte being fragile and easily disintegrated, and a clasmatoc}'te 
being distinct!}' more resistant, more sticky and more elastic than a monocyte. 
These cells M’ith ingested tubercle bacilli were studied (1) on flat preparations 
both with neutral red and without stain for periods of from two to eleven hours, 
and (2) on fixed and stained smears of mixtures of cells and bacteria that had 
been incubated in hanging drops. Monocytes, clasmatocytes and epithelioid cells 
with ingested bacilli were studied in smears of pulmonary tissue and peritoneal 
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exudates obtained from tuberculous animals. There is no evidence that ingested 
tubercle bacilli of bovine strains are fragmented by any of the cells studied. 
Bacilli inside cells neither took up neutral red stain nor appeared disintegrated. 
Epithelioid cells contained many more bacilli than other cells, but no greater 
number of life cycle changes were seen within them. These experiments suggest 
that the longevity of the epithelioid cell, rather than a multiplication of ^ bacilli 
within it, may account for its greater content of bacilli as compared with the 
clasmatocyte. H. J. Corper. 


Effect of Acid Hydrolysis of the Polysaccharide from the Human 
Tubercle Bacillus. K. L. McAlpine and P. Masucci, Am. Rev. Tuberc. 
24:729, 1931. 

The polysaccharide obtained from the filtrate of a culture of the human tubercle 
bacillus on' Long’s synthetic medium has been split by mild acid hydrolysis into 
two fractions ; an alcohol-insoluble fraction, containing large amounts of combined 
mannose and a small amount of free reducing sugars, which is readily obtained in 
the form of a white, dry powder having a relatively high optical rotation and a 
low precipitin titer; and an alcohol-soluble fraction, containing most of the 
arabinose and large amounts of free reducing sugars, which is a bright yellow 
gum of low optical rotation and relativel}’- high precipitin titer. During acid 
hj'drolysis of the polysaccharide the lowering of the precipitin titer proceeds at 
a much greater rate than the cleavage of the polysaccharide into the simple sugars. 

H. J. Corper. 

Polysaccharide in Filtrates of Cultures of the Tubercle Bacillus on 
Long’s Synthetic Medium. P. Masucci, K. L. McAlpine and J. T. 
Glenn, Am. Rev. Tuberc. 24:737, 1931. 

The growth of human and bovine tubercle bacilli on Long’s synthetic medium is 
characterized by the appearance in the medium of substances that form a precipitate 
with serum prepared against human tubercle bacilli. The filtrate of the bovine 
culture contains much less of the reacting substance (polysaccharide) than that 
of the human culture. In the polysaccharide, the active radical appears to be 

■ H. J. Corper. 


Lysozyme and Tuberculosis. H. J. Corper, Am. Rev. Tuberc. 25:59, 1932. 

Lysozyme prepared from the liver or the spleen of the dog or the guinea-pig 
did not have an inhibitory or bactericidal effect on tubercle bacilli in vitro. Its 
action does not appear to be a factor in organic susceptibility to tuberculosis in 
these animals. The experiments reported also make it appear unlikely that 
lysozyme plays a significant part in susceptibility or resistance to tuberculosis 
in man. 

H. J. Corper. 


Serological Reactions with Hemolytic Streptococci in Acute Bacterial 
Infections. M'. S. Tillett and T. JT. Abernethy, Bull. Johns Hopkins 
Hosp. 50:270, 1932. 


Serums from patients acutely ill with a variety of bacterial infections are 
capable of agglutinating certain strains of hemolytic streptococci. This capacity 
is demonstrable earl}' after the onset of the illness, persists during the, active stao-e 
and disappears soon after recovery. Four strains of S. hemolvticus, derived from 
different diseases, are agglutinable. Agglutinability is destroyed by heatin^- cultures 
to the thcrm^ death point. Agglutinable cultures killed with formalddivde are 
not altered. The protein fraction of serum precipitated by carbon dioxide, under 
the conditions described, contains the constituent reactive with streptococci Bv 
this method, serums from patients with typhoid fever were fractionated, and th'e 
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agglutinins for typhoid bacilli and hemolytic streptococci were separated. The 
implications of the parallelism of altered suspension stability of red blood cells 
and streptococcic agglutination are discussed. Authors’ Summary. 

Carbohydrates Adsorbed ox Colloids as Antigens. J. Zozaya, J. Exper. 

Med. 55:325, 1932. 

Evidence is given that polysaccharides can be rendered antigenic by haptogenic 
adsorption on a colloid carrier. The potysaccharides studied were those of Bacillus 
anthracis, Meningococcus, Streptococcus viridans (Bargen), Bacillus proteus. 
Bacillus morgani, Bacillus d 3 'senteriae, both the Shiga and the Hiss type, and 
Pneumococcus. With the polysaccharide of type III pneumococci, I have been 
unable in six weeks to produce anjy detectable protective antibodies, but) was able 
to produce anticarbohj^drate antibodies. All the bacterial carbohydrates were 
nonantigenic alone ivhen used in the doses indicated, though containing some 
nitrogen. Dextran, which was free from nitrogen, ivas also rendered antigenic 
by the adsorption method. Author’s Summary. 


Immunological Reactions Between Dextran Polysaccharide .-vnd Some 

Bacterial Antisera. J. Zozaya, J. Exper. Med. 55:353, 1932. 

Dextran, the sj^nthetic potysaccharide produced bjy Leuconostoc mesenterioides 
from saccharose, reacts immunologicalty with antipneumococcus serums and with 
serums prepared against some of the Salmonella and some of the types of Strepto- 
coccus viridans (Bargen). This immunologic relationship is independent of the 
specific antipolysaccharide antibodies of these serums, suggesting the e.xistence 
of a distinct antibody produced bj' an active group of the specific bacterial poly- 
saccharide, M'hich is similar to or identical with the active group of the dextran 
poljysaccharide. Author’s Sum.mary. 

‘The Mechanism of Pneumococcus Immunity. H. K. Ward, J. Exper. Med. 

55:511 and 519, 1932. 

Tjype III antipneumococcus serum, after absorption v'ith the specific carbo- 
hydrate, no longer forms a precipitate wnth the carbohydrate, but still has a definite, 
although diminished, bactericidal action on virulent pneumococci. Such an 
absorbed antiserum still retains some of its power to neutralize the antibactericidal 
effect of the specific carbohj'drate in a bactericidal test, showing that absorption 
with the carbohydrate does not remove all the anticarbohydrate antibody from an 
antiserum. This carbohj'drate neutralization test is a much more delicate method 
for detecting the anticarbohjydrate antibodjy (precipitin) than the precipitin test. 
There is, therefore, no necessity to predicate another antibody to explain the 
bactericidal action of a carbohydrate-absorbed antiserum or a similar result in 
a mouse protection test. The specific carboh 3 ydrate has a definite antibactericidal 
action, but it is demonstrated that, were it present in this form in the body during 
pneumonia, it could not conceivably be produced in sufficient quantity to influence 
the disease. 

There is in the filtrate of a five da 3 y broth culture of type III pneumococcus 
a type-specific substance which has a ver 3 y powerful antibactericidal action. If 
the precipitinogen content of the broth filtrate and the specific carbohydrate are 
taken as the basis of comparison, it requires approximately one thousand times 
as much antiserum to neutralize the broth filtrate as is necessary to neutralize the 
specific carboh 3 ydrate. The active substance in the broth filtrate appears to be 
related to the specific carbolwdrate. Its possible nature is discussed. A similar 
substance, but in stronger concentration, was found in the filtrate of a lung 
obtained at autopsy in a case of type III pneumonia. The influence of this sub- 
stance on the disease is discussed. One specimen of type III convalescent blood, 
though comparatively weak in anticarbohi’drate antibocty (precipitin) was better 
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able to neutralize the broth filtrate and the lung filtrate than a corresponding 
mixture of normal blood and antiserum. Two specimens ot type II convalescent 

blood neutralized the type III broth filtrate efficiently. 

Authors Summaries. 


The Role of Coxditional Reflexes in Immuxitv.^ J. Metalxikow, Ztschr. 
f. Immunitatsforsch. u. exper. Therap. 73:338, 1932. 

This article is a criticism of the results published by E. Fnedberger and I. 
Gurwitz {Ztschr. f. Iiniituiiitatsforsch. ii. cxpcr. Therap. 72:173, 1931 ; abstr.. 
Arch. P.ith. 13:518, 1932)— results that entirely contradicted those originally 
published bv Metalnikow (Aim. Inst. Pasteur. 46:131, 1931; abstr., Arch. Patie 
12:496, 1931). Friedberger and Gurwitz did not adhere to the principles as laid 
down bv Pavlov and his school for experimental work on conditional reflexes. 
Their method of evaluating results carried with it a serious source of error. 
Metalnikow believes that this fully explains the contradictory results. 

I. D.widsohx. 


ADSORrxioN of the Antigenic Fraction from Alcoholic Organ Extr.\cts. 
FROM Lecithin and Cholesterol. A. J. Weil and J. Berendes, Ztschr. 
f. Immunitatsforsch. u. exper. Therap. 73:341, 1932. 

The adsorption and subsequent separation from the adsorbent was accomplished 
with kaolin. Alcoholic tissue extracts of hcterophilic and nonheterophilic organs 
were used. The antigenic fractions of cholesterol, dihydrocholesterol and di-stearyl- 
lecithin were adsorbed in a similar manner, but subsequent separation from kaolin 
was not possible. I. Davidsohx. 


The So-Called Fractions of the Comflement. Karl Deisslek. Ztschr. f. 
Inimunitatsforsch. u. exper. Therap. 73:365, 1932. 

The so-called fourth fraction of the complement is the one that is destroyed 
bi’ the action of ammonia and ammonium salts; the third fraction is destroyed by 
yeast and cobra poison. Tlie two fractions complement each other. The 
“Mittelstiick’' and “Endstuck” are not affected by the action of the aforementioned 
substances. The fourth fraction acts directly on the sensitized antigen, which is 
contrary to the behavior of the third fraction. In the complement fixation the 
fourth fraction is used up. j Davidsohx. 

Immuniz.mion with Lecithin from Human Brain. F. Plaut and H. Rudy, 
Ztschr. f. Immunitatsforsch. u. exper. Therap. 73:385, 1932. 

There was no specific antigenic response in rabbits immunized with a mixture 

of hog serum and a purified lecithin product, prepared by Plant and Rudy from 

human brain. Addition of pure cholesterol to the hog serum-lecithin mixture 

did not change the result. The antigenic response obtained with the commercial 

preparations of lecithin is probably due to admixtures, possibly the so-called egg 

yolk antigen. The results are a confirmation of the report of Levene, Landsteiner 

and \'an Der Scheer (J. E.vpcr. .1/crf. 46:197, 1927), t 

’ ' i. D.widsohn. 

The Relation or the Blood Antigens in Bacillus P.vr.\tvphosus B and 
B.icillis Di senteri.ie Shig.a to Cert.mn Anim.vl Cells and to Human 
Rld Blood Cells. M. Eisler, Ztschr. f. Inimunitatsforsch. u. exper 
Therap. 73:392, 1932. 

B. paratyphosus B produces in rabbits a scrum that agglutinates specificallv 
but does not lake human blood A. and agglutinates as well as lakes sheep blood 
These antibodies react with a suspension of B. paratyphosus B and with the 
aqueous and alcoholic extracts of this organism, but not with the carbohydrate 
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fraction. Thej' react also with the alcoholic extracts of sheep blood and guinea- 
pig kidney. Pure alcohol inhibited the lysis of sheep blood as well as did 
alcoholic extracts of B. parat 3 "phosus B. Human A blood and peptone Witte 
fix the anti-A agglutinins. B. paratyphosus B has only a limited binding capacity. 
The two types of antibodies in the immune serum are of the Forssman type and 
are produced by fractions of the Forssman antigen in the bacteria. The complete 
Forssman antigen is present in the tissues of the guinea-pig. The two partial 
Forssman antigens in B. paratj'phosus B are not identical, the human A-fraction 
being water-soluble and nonalcohol-soluble, while the sheep fraction is identical 
with the portion of the Forssman antigen present in all human red blood cells. 
B. dj'senteriae Shiga produces in the goat an agglutinin for human blood of all 
tj^pes, but no lysin; in the rabbit it produces agglutinins and lysins for sheep 
blood but none for human blood. The carbohydrate fraction contains both antigens 
(the human and the sheep). The sheep antibodies in the immune serums are of 
the Forssman tj^pe and are bound b 3 '^ guinea-pig organs and b 3 ’^ the bacteria and 
their carbohydrate fraction, but not by their alcoholic extracts. The Forssman 
fraction in B. dysenteriae Shiga is not identical with the one in human blood. 
The antihuman agglutinin produced in the goat is heterophilic, but not of the 
Forssman variet 3 ^ The two blood antigens are not present in all strains of B. 
dysenteriae Shiga. Immune serums produced by strains possessing these antigenic 
fractions are specific for such strains and do not react with strains lacking the 
same antigenic qualities. j_ Davidsohx. 


Serologic Differentiation Between the Anterior and the Posterior 
Lobe of the Hypophysis. E. Witebsky' and H. O. Behrens, Ztschr. f. 
Immunitatsforsch. u. exper. Therap. 73:415, 1932. 

Organ-specific antiserums were produced for the posterior but not for the 
anterior lobe of the h 3 ^pophysis. The 3 ’' reacted frequent^’', though not constantb", 
with brain antiserums and were not species-specific. A very distinct serologic 
differentiation was obtained between the posterior lobe of the h 3 fpophysis and the 
spinal cord. Davidsohn. 


Serodiagnosis of Tuberculosis. F. Klopstock, Ztschr. f. Tuberk. 63:81, 
1931. 

In S3"Stematic studies it was found that the most suitable antigen for complement 
fixation in tuberculosis is the alcohol-soluble fraction of tubercle bacilli the wa.x 
of which has been removed. The action of this antigen can be enhanced by the 
addition of some of the wax. A positive complement fixation does not necessaril.v 


signif 3 ’ active tuberculosis. 


Ma.x Pinner. 


Experiments with Pulmonary Lipases. D. Kanocz, Ztschr. f. Tuberk. 

63:113, 1931. 

From normal human lungs a lipase can be isolated according to a process 
developed 63 * Willstatter-Waldschmidt-Leitz. Tubercle bacilli e.xposed to this 
lipase lose their lipoids and are transformed into granules. Such granules 
immunize guinea-pigs effective^’- against a massive infection with tubercle bacilli. 
The lipase is bacteriostatic in vitro. AIax Pi.vner 


Tumors 

The Nature and Etiology of Cancer. H. Gideon AVells, Am. J. Cancer 
(supp.) 15:1919. 1931. 

Wells emphasizes that cancer is not an exclusively human affliction. The idea 
that cancer is especially common in man is correct, simply because man is one of 
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the few species of animals that is commonlj’’ permitted to reach old age. ^ The 
study of the disease has served to remove all doubts that cancers in animals 
and man represent fundamentally the same disease. The differences observed 
depend either on anatomic peculiarities of different species or on other differences 
between species, for the frequencj' of each type of cancer varies with each species. 
In recent cancer research the trend of results is in support of the view that cancer 
is usually the result of protracted stimulation of tissue growth by nonspecific 
agents, acting on tissues the susceptibility of which is determined by their hereditary 
background. With regard to hereditary .influence on susceptibility and resistance 
to cancer. Wells is of the opinion that the existence of this factor is established 
both for man and animals. 

Is cancer increasing in frequenc 3 "? Wells saj'^s, “If I were to take of the 
statistics the only ones that seem to me, as a pathologist, likelj’^ to be reasonablj' 
accurate, namel.v, the data on external or accessible cancer, corrected for age 
and sex, I should have to conclude that in all probability cancer is increasing to 
just about the extent that people are kept from dying of something else.” The 
statement that cancer is rare among “uncivilized” races rests on the “most worth- 
less of evidence.” 

A scholarly review of the subject, it is condensed to about fifty pages, and is 
here only partly abstracted. g Fried. 

The Histogenesis of the So-Called “Basal-Cell Carcinoma.” Samuel 
R. Haythorn, Am. J. Cancer (supp.) 15:1969, 1931. 

Of 412 tumors from hair-bearing areas studied for their relationship to hair 
follicles, 144 were of noncornifying basal cell t 3 'pe. The conception of Krompecher, 
who traced the genesis of these neoplasms to the basal cells, is denied by Haythorn, 
who produces evidence that the 3 " originate from the hair matrix. Thus evidence 
of imperfect hair shafts was found in a majority of the new growths. Pigment 
was present in a few of the tumors, suggesting the distribution of the pigment in 
the hairs. A heavy basement membrane resembling the vitreous membrane of 
the hairs was constantly conspicuous about the nests of tumor cells. 

On the basis of histologic studies, Haythorn affirms that the tumors should 
not be called “basal cell” but “hair matrix” cancers. The article is accompanied 
by thirty-eight good photomicrographs. -d -vr 


Leukoplakia of the Esophagus. George S. Sharp, Am. J. Cancer (supp.) 
15:2029, 1931. 

Sharp affirms that leukoplakia of the esophagus is common. He is of the 
opinion that it is frequently associated with esophageal carcinoma. 

B. M. Fried. 

Cancer of the Thyroid: Its Radiosensitivity. Cushman D. H.mvgensen, 
-Am. J. Cancer (supp.) 15:2063, 1931. 

Haagensen has grouped cancers of the thyroid gland into five distinct groups 
—each group having a characteristic natural history and a typical structure. 
Thirty cancers so classified were studied from the point of view of their reaction 
to irradiation, such as primary regression and definite cure. The data indicated 
a moderate radiosensitivity of the less anaplastic types of cancer of the thyroid 
gland, most marked in the adenocarcinoma group. The most rapidly growin" and 
anaplastic types appeared to be uniformly radioresistant. This findin<- is not in 
agreeiuent with hitherto proposed laws of radiosensitivitv. In determining the 
type 01 treatment. Haagensen emphasizes the histologic tvpe of the tumor its 
size and its extent. ' ’ 

B. AI. Fried. 
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Tumors of the Thymus. Harry M. Margolis, Am. J. Cancer (snpp.) 

15:2106, 1931. 

Tumors of the thymus gland may originate from the parenchyma (the cells 
of the reticulum, the small thymic cells or thymic lymphocytes, and the corpuscles 
of Hassall) and from the stroma (l}'mphosarcomas, fibrosarcomas, myosarcomas 
or lipomas) ; since the histogenesis of the thymic elements is still sub jiidice, the 
classification of thymic neoplasms is not possible at present. Margolis considers 
that the term thymoma for all tumors derived from the parench 3 "ma of the organ 
is more acceptable than their discrimination into carcinomas and lymphosarcomas. 

Tumors included in the group of lymphosarcomas are probably not other than 
a morphologic variation of a type cell derived from the thymic reticulum. The 
designation sarcoma should be reserved for tumors derived from elements of the 
stroma. 

The observation of typical corpuscles of Hassall resulting from degeneration of 
epithelial cells of tumors apparently derived from the thymic reticulum suggests 
an analogous mode of formation of these th 3 'mic corpuscles in the normal thymus. 
The articj^ is accompanied by very good photomicrographs and by a complete 
bibliography. Fried. 

Primary Melanocarcin'Oma of the Gall Bladder. Sol Roy Rosenthal, 

Am. J. Cancer (supp.) 15:2288, 1931. 

A case of primary melanocarcinoma of the gallbladder with multiple metastases 
is reported. By studying the various metastatic nodules, it was found that the 
melanin was present in the cytoplasm in the early stages as a dust-like, light brown 
pigment. The latter was usually associated with death of the cell and liberation 
"^■of the melanin, which Ivas in turn found in the cytoplasm of elongated, mobile 
cells as pigment granules of various sizes, ranging in color from dark brown 
to black. g Fried. 

Hemangio-Endothelioma of the Thyroid Gland. Carl O..Rice, Am. J. 

Cancer (supp.) 15:2301, 1931. 

Rice reports a case of hemangio-endothelioma of the thyroid gland in a woman 
of 50, which, he states, is the first to be described in the American literature. The 
tumor does not vary histologically from tumors of the same type found- elsewhere 
in the body. Roentgen therapy, he believes, may prove of value in the treatment. 

B. M. Fried. 

Primary Pulmonary Sarcoma. Howard A. Ball, Am. J. Cancer (supp.) 

15:2319, 1931. 

Ball discriminates between two types of primary pulmonary sarcoma: (1) 
pulmonar 3 " fibrosarcoma with greater or less differentiation, occurring in adults 
and having a slowly progressive course and (2) pulmonary round cell sarcoma, 
occurring in young subjects and exhibiting a more rapid course. The latter 
probably originates from the mesenchymal cells lining the air sacs. He reports 
a case of the first variety, which occurs with greater frequency. A review of the 
literature on the occurrence of the disease since 1900 is given. The article is 
well illustrated and is accompanied by a detailed bibliography. 

B. M. Fried. 

Suprarenal Neurocytosia with Metastases. M. G. Peterman, Am. J. 

Dis. Child. 43:655, 1932. 

The tumor reported arose from the left suprarenal gland in a boy, aged 3. 
There was a retroperitoneal mass on the left, which was dark red, weighed 
500 Gm.. and contained areas of cystic degeneration. The kidney could easily 
be separated from the mass. The suprarenal cortex was found intact, the tumor 
replacing the medulla. One metastasis was found in the sacrum, another in tlie 
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petrous portion of the temporal bone and a third in the left hemisphere of the 
cerebellum. The tumor revealed a variegated architecture, but mostly an mhltra- 
tion of small, round, sarcoma-like _ cells, and the diagnosis was neurocytoma. 
The metastases showed the same picture. Paul jMerreli.. 

Formaldehyde Treatment of a Transflantable Rat Carcinoma. Raymond 
E. Gardner and Roscoe R. Hyde, Am. J. Hyg. 15:509, 1932. 

One per cent formaldehyde in physiologic solution of sodium chloride when 
injected directl}'' into and around Walker rat carcinoma no. 256 produced, after 
prolonged treatment, complete regressions in a low percentage, but evoked no 
immunity as tested bj' reimplantation. Restriction may be attained Avith certain 
tumors, but does not seem promising even for experimental^ investigation. Fresh 
whole chicken blood and chicken egg albumin, distinctly different proteins anti- 
genically, do not produce inhibitory effects when injected directly into and around 
a progressive Walker rat carcinoma no. 256. Authors' Summary. 

Primary Angiofibroma of the Diaphragm. E. Burvill-Holmes and 
William Brody, Am. J. lit. Sc. 183:679, 1932. 

.A. case of primary angiofibroma of the diaphragm is reported. The tumor laj- 
between the leaflets of the right dome of the diaphragm. It was composed prin- 
cipally of fibrous tissue, which contained many angiomatous areas, some of capillary 
and some of cavernous type. The patient died of pulmonary tuberculosis, the 
presence of the tumor not being inspected. The case is of interest because of 
the rarity of primary tumors of the diaphragm, less than a score of which have 
iiecn reported. ^ - Sander Cohen. 


Cancer in the Anamite. J. Bablet, Hyg. soc. 60:1014, 1931. 

A careful study of statistics in the important centers in Indo-China resulted 
in certain conclusions. The Anamese in Cochin-China as in Tonkin appear as 
susceptible to cancer as inhabitants of temperate countries. 

Certain localizations have an abnormal frequency in Indo-China. Carcinoma 
of the penis and neoplasms of the cervix and mouth are frequent in the Anamese,’ 
while cancers of the digestive organs are rarely observed. Histologicallj’-, the 
only interesting point is the elevation in the proportion of tumors of the con- 
junctiva — one sarcoma to six epitheliomas in place of one to twenty in temperate 
climates. 

The susceptibility of the two sexes does not appear to be different. The 
cancer age is notably lowered in the Anamese. 

These conclusions, which represent a step forward in the knowledge of cancer 
in Indo-Cliina, will undoubted!)' be modified u'ith further organization of cancer 
centers. tt r- ^ 

H. S. TH.A.TCHER. 


Peritiielial Endothelioma of the Bulbi Pilorum. H. Hamdi Ztschr f 
Krebsforsch. 32:377, 1930. 

This is a short report of a case of sarcoma of the axilla ivith cell nests which 
reproduced with some faithfulness the histologic features of hair follicles and 
which the writer terms a peritiielial endothelioma of the hair follicles. 

Eggers. Omaha. 


Enperiment.^l Researches ON Pkecancerous Changes in the Skin and 
I 193E p. 223 et microbiol. Scandinav., supp. 

The object has been to follow in rabbits and mice the local effects of tar on 
the skin and its various elements, especially the nerves and vessels, from the first 
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up to the cancer stage. In mice, the effect of tar is found to last longest on the 
portion between the shoulder blades. Tar of high distillation fractions produces 
more distinct dermatitis than the lower fractions and than ordinary gas-works tar, 
but at the same time it is more toxic. The first phase, the reversible, is the 
period until malignancy appears, and the cutaneous changes in this period may 
disappear, if the painting is discontinued. But if malignancy has arisen, the process 
has passed over to the irreversible phase, with subsequent atypical and infiltrating 
growth of cells. The maximum of tar irritation does not coincide with the 
maximum of carcinogenic effect. Sometimes there is only atrophy of the skin 
after previous pronounced sj'mptoms of inflammation. A general tar poisoning 
with reduction of the power of resistance is not necessarj-^ for the development of 
papilloma and cancer on the painted area. As earlj-^ as in the first week, epidermal 
changes with increasing hj'^perplasia and hyperkeratosis appear. Most of the 
hairs become atrophied, but some of the root sheaths become the seat of hyper- 
plasia and cyst formation. Papilloma may develop from the hair follicles or from 
connective tissue proliferation. The carcinoma forms macroscopically two main 
types, the papillomatous and the ulcus rodens. There are no grounds for regarding 
incipient carcinoma as a specific form (carcinoid). The carcinoma presents an 
extreme differentiation of cells and we can distinguish between differentiated and 
undifferentiated types of cells. In several tar carcinomas, spindle cells were found 
in varying proportions, and in some of the carcinomas we could follow the transi- 
tion from squamous epithelium to spindle cells. Some of the tumors were purely 
spindle-celled. That the cells in such growths are morphologically altered epi- 
thelium is possible, but has not been proved. It is also, however, possible that 
the tumors are pure sarcomas. Pure polymorphous-celled sarcoma has been 
obtained in the skin of one rabbit after painting with tar. In the corium during 
the first month of painting there is inflammation of varying intensity. The cell 
forms var}"- : in the first two weeks chiefly leukocytes, afterward chiefly lymphocytes, 
while at the end of the first and in the second month of painting the fibroblasts 
and fibrillary elements of the corium increase, and at the same time immigration 
of mast cells occurs in mice, but not in rabbits. Besides the increase in connective 
tissue there is often a much less pronounced h 3 'perplasia of tlie elastic tissue. 
Anj^ absolute parallelism between the increase and the decrease in the elastic tissue 
and the formation of cancer was not observed. In experiments on mice with 
heated tar (55 C.) and with tar of high distillation fractions (from 300 to 400 C), 
the local inflammatory reaction lasts longer than when gas-works tar of ordinary 
temperature is used (from 35 to 37 C.). Besides the hj^peremia in the painted 
area there can also be observed in vitall 3 ’- stained preparations a distinct reflex 
h 3 'peremia. In the nerves of the skin there arises, on painting with tar, both in 
mice and rabbits, an acute degeneration in the precancerous stage. This degenera- 
tion sets in during the first two weeks of painting and is pronounced at the begin- 
ning of the second month. Resection of the peripheral nerves leads to a somewhat 
earlier development of papilloma in the skin on the side on which operation was 
done than on the control side, but no earlier formation of cancer. Extirpation 
of the superior sympathetic cervical ganglion together with the adjoining parts 
of the nervus sympathicus leads to an earlier development of papilloma and cancer 
in the skin on the side on which operation was done than on the control side. 
The neuroparatytic hyperemia with increased supply of blood and increased tran- 
sudation probably constitutes a contributor 3 ’' factor to the earlier occurrence of 
epithelial hyperplasia and cancer. The nerves therefore have a certain significance 
in the development of epithelial hyperplasia and growths in the skin. Mainly on 
the basis of the experiments in resection of nerves in the ears of rabbits, the 
author adopts the view that vascular changes play an essential role in the epithelial 
h 3 -perplasia and formation of papilloma, but as to what part they play in the 
development of the cancer itself no definite conclusions can be drawn. In the 
author's opinion, the cancerization of the epithelial cells is due to an alteration 
of environment, probably caused by circulatory disturbances and processes arising 
therefrom. The changes in both the corium and the epidermis must be conceived 
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as the result of a toxic action of the tar. The toxic substance in the tar must 
be supposed to act directly on the various elements of the conum, especially on 
nerves and blood vessels. The long-continued application of tar leads to altera- 
tions in the functions not merely of one single kind of tissue but of all the tissue 
elements. ' From Author’s Summ-ARY. 


Medicolegal Pathology 

Importance of Histologic Examinations of Lungs in Legal Medicine. 

A. Foerster, Deutsche Ztschr. f. d. ges. gerichtl. Med. 18;S07, 1932. 

The hydrostatic test of live birth has no practical value in cases of advanced 
putrefaction, since it leads to erroneous interpretations. Microscopic examination 
of the lungs with hematoxylin-eosin alone is not sufficient to decide positively if 
the distention of the alveoli occurred on account of penetration of amniotic fluid 
or if it was due to an intravital inflation with air. Weigert’s elastic stain, how- 
ever, allows a quite reliable conclusion, since in instances of respiration the elastic 
fibers of the alveoli appear tense and stretched, presenting a round or semicircular 
arrangement, while in cases of aspiration of fluids the elastic fibers are wavelike 
in appearance. Cadaveric formation of gas is found mainly in the interstitial tissue 
of the fetal lung, often in the close vicinity of the blood vessels, and the gas 
bubbles are never surrounded by elastic fibers. L_ liliLoSLAVicH. 


Trauma and Rupture of the Aorta. ErNst Hammer, Deutsche Ztschr. f. 
d. ges. gerichtl. Med. 18:541, 1932. 

A young, healthy sportsman, 25 j'ears of age, suffered suddenly a spontaneous 
rupture of the ascending aorta, 2 cm. above the aortic leaflets, causing death within 
eighteen hours. Another healed tear and an old intramural hematoma were found 
in the aortic arch. I\Iicroscopic e.xaniination of the aorta in the region of the 
recent laceration showed many peculiar defects within the elastic apparatus of 
the media; the elastic fibers appeared torn and pulled apart, but there was no 
evidence of inflammator 3 ' or necrotic processes. The changes are interpreted 
as traumatic and mechanical. Four t 3 ’-pes of this peculiar, primary disorder of 
the median layer of the aorta occur, characterized by absence of concomitant 
tissue reactions and by a patchy or focal character: (1) necrosis of the media, 
as described by Wiesel, Stoerk and Epstein, in instances of acute infectious dis- 
uses; (2) idiopathic necrosis of the media, type Gsell-Erdheim, due to toxic, 
infectious injuries or probably avitaminic in origin ; (3) disseminated necrosis 
of the media, type Cellina, apparently the result of senile process, and (4) traumatic 

elasticorrhexis of the media, tvpe Hammer w t -ir 

• * E. L. Miloslavich. 


Murder by Drowning. G. Buhtz, Deutsche Ztschr. f, d ges oerichtl Med 
18:557, 1932. 

Buhtz briefly reviews the reports of twent 3 '-three cases of murder by drowning 
and describes four additional criminal drownings of young pregnant women. The 
analysis of all the twenty-seven cases showed a great prevalence of murdered 
women, the criminal act being committed by the fiance in eleven instances, by the 
husband in three and by the seducing employer in one. Pregnancy was the motive 
m nine instances. In fourteen of the twenty-seven cases, a serious stru^-gle nreceded 
the violent death, as evidenced by severe bruises and signs of strangulation. In 
eleven instances, however, there was no evidence of any injuries; in cases similar 
to these, if careful and exhaustive investigations are not conducted a suicide is 
summarily assumed, and a violent or criminal drowning is then readily overlooked. 

E. L. Miloslavich. 
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Microbiologic Investigations in Legal Medicine. R. E. Perl, Deutsche 
Ztschr. f. d. ges. gerichtl. Med. 18:570, 1932. 

The murdered bodj’ of a young man was found in a pool of muddy water in 
the close vicinity of a river, and the question arose whether the death .occurred 
in that particular place, or whether the dead body was brought there later on. 
Autopsy disclosed death by drowning. Detailed bacteriologic and microscopic 
analysis of various samples of the water in the pool and of the lungs was made. 
The microscopic examinations were conclusive, since the same kind of protozoans, 
algae, etc., were detected in the mud as in the fluid from the lungs. The arrested 
suspect confessed to murder where the bod}"^ was found. 

E. L. Milosl.wich. 

Intracranial Aneurysm in a Six Year Old Girl. K. K. Ortmann, Deutsche 
Ztschr. f. d. ges. gerichtl. Med. 18:604, 1932. 

The autopsy of a 6 year old girl, who died suddenly, disclosed a ruptured 
aneurysm, the size of a pea, in the right anterior cerebral artery, located close 
to the internal carotid, and accompanied by an extensive subarachnoid hemorrhage. 
At the age of 3 years, the child had been affected with diphtheria, and for the last 
six months she had complained of severe headaches. Microscopic examination 
showed defects of the media and inflammatory and degenerative changes. The 
defect in the median layer, not uncommonlj'- observed at the point of division of 
arterial branches, consisted of separation of the muscular ring into single muscle 
bundles and fibrils, followed by complete absence of the muscular cell elements. 

E. L. Miloslavich. 

Presence of Traces of IMetal in Gunshot Wounds. Gerhard Buhtz, 
Deutsche Ztschr. f. d. ges. gerichtl. Med. 18:609, 1932. 

Spectrographic examinations of gunshot wounds, particularly of the ring of 
contusion and of the smudge, in instances of wounds produced by lead bullets, 
invariably disclosed presence of lead. The amount of lead was proportionate to the 
size of the caliber and to the range of distance; the smaller the bullet and the 
greater the distance, the less was the quantity of the lead demonstrable. Presence 
of copper is characteristic of a shot discharged at close range. If the caliber of 
the pistol is Imown, one is able to determine from the amount of copper present 
in the inlet wound the distance from which a projectile was fired. 

E. L. Miloslavich. 

F.vtal Poisonings with Apiol in Crimin.vl Abortions. Hans Krankauer, 
Deutsche Ztschr. f. d. ges. gerichtl. Med. 18:626, 1932. 

Reports of severe poisonings with apiol (parsley camphor) are appearing in 
European literature. Two fatal cases are described, involving young women who 
took apiol as an abortifacient. The autopsies revealed severe hemorrhagic 
nephritis, methemoglobinemia and fatty degeneration of renal and hepatic paren- 
chymas. Apiol is an extract of Fructus petroselini and was known to the 
ancients as an abortifacient. It is a dangerous drug, which causes marked damages 
to the red blood cells and degenerative changes, particularly of fatt}' character, 
in the parenchymatous organs, especially in the liver. ^ Miloslavich 


Technical 

The Tryptophan Test in Tuberculous :Meningitis. Henry H. Lichten- 
BERG, Am. J. Dis. Child. 43:32. 1932. 

Of seventy-eight spinal fluids subjected to the tryptophan test, all (twenty-five) 
from cases of tuberculous meningitis, proved either by autopsy or guinea-pig 
inoculation, were positive. Of the fluids showing a negative reaction, none was 



583 


ABSTRACTS FROM CURREFIT LITERATURE 


demonstrated to be from patients having tuberculous meningitis. Purulent, 
xanthochromic and hemorrhagic fluids gave a false, but distinguishable positive 
reaction. The test was of value as a diagnostic aid in the differential diagnosis 
of tuberculous meningitis and conditions that simulated it clinically or m spinal 
fluid findings. Author’s Summary. 


A. Potato-Egg AIedium for the Isolation of Tubercle Bacilli. J. S. 

Woolley and F. G. Petrik, Am. Rev. Tiiberc. 24:596, 1931. 

The authors describe a solid medium, consisting essentially of glycerinated 
potato extract in an egg base, for isolating tubercle bacilli_ from contaminated 
material. Similar results were obtained with either alkaline-treated or acid- 
treated sputum, but the alkaline method of digestion is preferred. It is necessary 
to seed at least twenty tubes of this medium to equal guinea-pig inoculation when 
the animal receives considerable amounts of material. However, positive results 
can be determined more readib' and earlier bj’’ the culture method than b}' 
inoculation. H. J. Corper. 


A'ital Staining Methods with Neutral Red Applied to Nerve Degen- 
eiuition in Poliomyelitis. W. P. Covell and J. L. O’Leary, Arch. 
Neurol. & Psychiat. 27:518, 1932. 

The authors point out the advantages of vital staining of sectioned nerves with 
neutral red. This was used either by the metiiod of perfusion (the dye was 
allowed to pass into the aorta for about twenty minutes), by intravenous injection 
or by immersion. Often combined methods were used. The appended colored 
pictures show beautifullj^ the condition of the m 3 'elin and of the axon, the vacuoles 
and granules of the histiocytes and the Schwann cells. The disadvantage of the 
method is the inability to retain permanent preparations of the experimental 
material, but it is a “valuable adjunct to the Marchi and Weigert procedures 
for the study of wallerian degeneration.’’ George B. Hassin. 


Egg Yolk Ag.ir in Culture of Tubercle Bacilli. R. D. Herrold, J. 

Infect. Dis. 49:420, 1931. 

Further observations on the isolation of tubercle bacilli from sputum and other 
tuberculous specimens are recorded. The j*olk of one egg is added to about 
150 cc. of 1 per cent agar. Citric acid is added to the samples of urine and 
sputum to control contaminations. The egg yolk medium is particularly efficient 
in yielding a positive growth of tubercle bacilli from specimens found to be 
negative by repeated smears. The medium appears to be favorable for the rapid 
isolation and growth of tubercle bacilli. Edna Delves 


CuLTURtVL AND IMMUNOLOGICAL METHODS OF DIAGNOSING INFECTIONS WITH 

Endamoeba Histolytica. B. K. Spector, J. Prev. Med. 6:117, 1932. 

The following medium is highly satisfactory for growing E. histolytica : slants 
prepared from 3 parts of inactivated human serum that has given a negative 
Wassermann reaction and 1 part of 0.85 per cent sodium chloride, overlaid with 
a mixture of 1 part of sterile inactivated human serum that has given a negative. 
Wassermann reaction and 6 parts of either sodium chloride or Ringer’s solution 
In the detection of infections with E. histolytica, cultural methods are probably 
superior to direct fecal examinations. A negative result in the complement-fixation 
test for E. histolytica does not always signify the absence of infection with E. 
histolj'tica, because persons vary in the formation of complement-fixing antibodies 
and because treatment with emetine sometimes alters the reaction Likewise a 
positive result ma.v not signify infection with E. histolytica. Skin and precipitin 
te^ts are. as yet. inadequate for the diagnosis of infections with E. histolytica. 

Author’s Summary. 



Society Transactions 

PHILADELPHIA PATHOLOGICAL SOCIETY 

Regular Meeting, March 10, 1932 
Y. H. Moon, President, in the Chair 

Ectopia Cordis — Demonstration of a Case. Charles L. Lintger. 

A moving picture demonstration was given of a new-born infant exhibiting the 
following congenital anomalies — ectopia cordis, talipes varus (left), bilateral cleft 
palate, craniorachischisis, facial hemiatroph 3 '^ and an unusuallj'^ short umbilical 
cord (4 in. [10.16 cm.]). The mother was 2S years old and had had one normal 
child in 1929. The child with the anomalies lived for several hours. The heart 
projected prominenth’- through the anterior wall of the chest, covered only by 
a thin, translucent membrane. The moving pictures demonstrated its contractions 
and enabled one to follow the sequence of auricular and ventricular systoles. 

Lymphosarcoma with Unusual Metastases in a Thirteen Months Old 
Infant. P. L. Davis. 

The Ij^mphosarcoma took origin in the retroperitoneal chain of nodes, with 
metastases to the liver, to the epidural region of the cranium and, to a lesser extent, 
to a lung, a rib and a kidney". The cranial metastasis was the source of extremely 
puzzling clinical manifestations. Only at necropsj-^ was the nature of the disease 
made clear. The infant was normal, born at full term and delivered normally, 
and was breast fed. During the first six or eight months the child did not seem 
as alert and active as the mother’s previous children. She prided herself, how- 
ever, on its apparent good nourishment, especialh' the round, protuberant abdomen, 
the contour of which was occasionally the topic for jest. When the child was 
9 months old, enlargement of the cervical glands was manifest. At about the 
same time the mother was disturbed b>' frequent shrill cries of the baby during 
its sleep and by its fretfulness. Soon she noticed that it would fall to the right 
side. The right ear became more prominent than the left. In September, 1931, 
the child was brought to the Laryngeal Clinic of the Philadelphia General Hospital. 
Examination showed bulging of the posterosuperior wall of the right external 
auditorj" meatus. The tympanic membrane was not visible. Right facial parah'sis 
of the peripheral type was noted. The laboratorv- findings were negative. The 
roentgen diagnosis was right subacute mastoiditis. The following day simple 
mastoidectom}'- was performed. No pus was obtained on opening the mastoid cells. 
A subsequent neurologic consultation suggested subdural abscess. Two weeks 
later ophthalmologic examination showed marked left exophthalmos and beginning 
right optic atrophjL Attention was given at this time to the cervical adenopathy. 
Several small doses of filtered x-rays were applied to the nodes, and under this 
treatment thej^ prompt!}^ melted awaj-. 

The general condition gradually grew worse. On Jan. 18, 1932, a radical 
mastoidectom 3 ' was performed and necrotic bone removed from the right mastoid 
process. Culture showed a hemoh’tic streptococcus, but no pus was obtained. 
Neurologic signs of an involvement of the peripheral cranial nerves became obvious. 
D 3 -sphagia necessitated nasal feedings. Right exophthalmos developed on Feb. 11, 
1932, and dilated retinal veins and optic atroph 3 " were prominent on examination 
of the e 3 'e-grounds. The child became extremel 3 ’' emaciated and died, Feb. 14, 1932. 

After death there were found markedh’ enlarged retroperitoneal h'mph nodes, 
particularly in the region of the head of the pancreas, although not invading the 
parenchyma of that organ. This seemed to be the primar 3 " seat of the tumor. 
The nodes were moderately firm and 3 ’ellowish white. Their parench 3 'ma was 
homogeneous and succulent, and the cut surface bulged. The chain extended 
cephalad as far as the hilus of the liver. The. liver e.Ktended 10 cm. below the 
costal margin. lifany irregularly rounded, firm nodules projected from its surface. 
On the posterolateral surface of the right lobe was a saucer-shaped concavity of 
large size. A cut section of the right lobe showed this concavity to be underlaid 
by a huge tumor mass occupying nearly the entire right lobe. Considerable central 
degeneration with mottled areas of hemorrhage and necrosis and a certain amount 
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of radial fibrous trabeculation were present. The periphery of the large mass 
resembled the tissue in the lymph nodes as did the cut surface of the smaller 
metastatic nodules. Further metastases were present as small nodules m the nglit 
kidnev, the right seventh rib and the right lung. A retropleural lymph node was 
also involved. The epidural space of the right middle fossa was the seat of infiltra- 
tion by tumor tissue to a thickness of 2 cm. The inner plate of the skull over 
the middle ear and mastoid regions was eroded, and the operative wound was in 
direct communication witli the tumor mass. The right orbital fossa was also 
invaded. Through this epidural tumor mass the majority of the right cranial 
nerves must necessarily have passed to their exit from the skull. 

Aficroscopically, the tumor cell throughout was the lymphocide of adult form. 
In other words, the growth was a lymphosarcoma ; subgroup, malignant lympho- 
cytoma. Sections through the retroperitoneal nodes showed the architecture to 
be completely obliterated, the nodes being transformed into homogeneous cell 
masses. The stroma consisted of a delicate reticulum that divided the tumor cells 
into faintly discernible alveoli. The capsule of the node was infiltrated by tumor 
cells. The liver showed massive replacement of parenchyma by lymphocytic 
invasion. The smaller nodules were densely cellular; their immediate periphery 
showed tumor clumps within bmiphatic channels and portal vein radicals, thus 
establishing a dual metastatic spread. The massive lesion in the right lobe of the 
liver was the seat of considerable central degeneration and fibrosis. The extent of 
the fibrosis suggested that the metastatic lesion here was of comparatively long 
duration, undoubtedly months. The spleen was uninvolved in the process. Sections 
through the skull overlying the right middle ear and mastoid process showed 
extreme infiltration by tumor cells, which were undoubtedly blood-borne to this 
situation, as evidenced by cell masses in veins and blood sinusoids of the marrow 
cavity. A rather marked fibrous osteitis was present, a reaction to the presence 
of tumor. 


Alymphoip Leukopenia and Purpura Hemorrhagica y/ith an Acute 
Miuiar-y Exacerbation of Chronic Pulmonary Tuberculosis. 
Harold W. Jones, Leandro M. Tocantins and Baxter L. Crawford. 

A girl, aged 15, was admitted to Jefferson Hospital in critical condition from 
epistaxis, long, profuse menstrual periods and a transfusion reaction. There was 
no history of tuberculosis in the family or in the girl. There was, however, a 
historj" of bruising and nosebleed in both parents and of nosebleed in the girl 
before her menstrual periods started. Three months before admission bruising 
was extensive. In spite of repeated blood transfusions, liver, liver extract, iron, 
a diet high in vitamin and high in protein, and roentgen treatment of the long 
bones and spleen, the condition became progressively worse; evidences of left- 
sided pneumonia developed, and the patient died two and a half months after 
admission. 

From the day of admission there was marked leukopenia. The white blood 
cell count varied from 1,150 to 400, the smaller count being present at the termina- 
tion of the illness. Contrary to the usual finding, the lymphocytes were greatly 
diminished, being always below 10 per cent and sometimes absent, and the granulo- 
c}des were more than 90 per cent and at times 100 per cent of the white blood cells. 


Slight generalized jaundice and marked anemia were found, with 
subcutaneous and subaerous petechial hemorrhages and hemorrhages in the ovaries. 
There was a rather extensive tuberculous lesion in the left lung. In the apex 
were a small, contracted scar and a small encapsulated, caseous nodule with 
numerous miliary and conglomerate foci throughout the lung; no cavitation was 
seen. The right lung also contained manj' miliarj' tubercles. The spleen weio'hed 
80 Gm.; on microscopic examination the fibrous tissue was slightly increased '’and 
the follicles were atrophic. No normal follicles with definite germinal centers 
were observed Several tuberculous ulcers were found in the ileum. The liver 
weighed 1,230 Gm., and niicroscopic examination revealed considerable degeneration 
of the epithelial cells and beginning fibrosis with proliferation of the bile ducts 
but very little evidence of leukocytic infiltration. The bone marrow of both the 
tibia and the femur was found to be entirely fatty, and microscopic examinat on 
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revealed that it was hypoplastic, with no evidence of hyperplasia of the hemato- 
poietic cells. No megakaryocytes were found. 

(The history of the association of tuberculosis and purpura from an experi- 
mental and clinical standpoint is discussed. It is set forth that tuberculosis is 
commonly found in cases of purpura hemorrhagica, and that many of the fulminat-' 
ing cases, so-called essential types, would be found to be associated with tuberculosis 
if a postmortem examination were made.) 

The interesting points are a family history of bruising, nosebleed and long 
menstrual periods, the history of nosebleed in the patient before menstruation began, 
of long profuse bleeding when it became established, and of bruising and nose- 
bleed before there was clinical evidence of tuberculosis. There was a compara- 
tively high platelet count in the absence of megakaryocytes in the bone marrow. 
The bleeding time was greatly prolonged (thirty-one minutes), with a platelet 
count of about 100,000. marked leukopenia was present witli a high granulocyte 
count and an absence or a great reduction of lymphocytes. 

We are unable to explain the phenomena presented on the basis of our clinical 
and pathologic findings. We suggest the name “alymphoid leukopenia” for this 
condition. Such a title is as applicable in tliis case as is “agranulocytic angina” 
or “anemia" for the condition described by Schultz and others. 


Regular Heeling, April 14, 1932 

The .\nnual Conversational Lecture was given by Dr. Artliur I. Kendall, of 
Northwestern Medical School: “Observations on the Significance of Filtrable 
Bacteria." 


Regular Meeting, May 19, 1932 

COMP.\R.M'I\ E P.WlIOr.OGV OF ARTERIOSCLEROSIS. HERBERT FoX. ' 

(.A. lantern slide demonstration of arterial lesions occurring in mam* species of 
mammals, birds and reptiles was given. The material was largely drawn from 
necropsies at the Philadelphia Zoological Garden.) 

G-tSTRic Ulcer ix C.tPTiVE Wild .Animnls. Herbert L. R.\tcliffe. 

Ulcerative lesions of the mucosa and wall of the stomach and duodenum, 
closely similar in gross and microscopic appearance to those in man, are found 
in manj^ tj'pes of mammals. The records of the Laborator}^ of Comparative 
Pathology of the Philadelphia Zoological Societt’’ show that this disease has 
occurred in approximately 1 per cent of 5,000 mammals. Carnivora and Primates 
are most frequently affected, but gastric ulcer has been seen also in Alarsupialia 
and Artiodacti'la. Pdrds have not been affected. The ulcers have much the same 
anatomic distribution, and the behavior is also much the same as in man. Fatal 
hemorrhage, perforation with peritonitis or healing with radiating scar formation 
has been observed. The specimens exhibited illustrated these features. 

Rupture of the Fsophagus. .-V Report of Two Cases. -A. D. Waltz, 
Clar.\ I. Davis and R. P. Regestek. 

A thorough search of the literature on rupture of the apparently healthy 
esophagus reveals reports of only thirty-four cases. The earliest is that of 
.Admiral Baron von Wassenair reported by Boerhaave in 1724. Full reviews of 
the subject may be obtained from articles by E. J. AfeWeeney {Lancet 2:161, 
1900) and H. T. Williams and William Boyd (Stirg., Gynec. & Obst. 42:56, 1926). 

Case l.—A colored woman, aged 55, was admitted to Delaware County Hos- 
pital on Jan. 16, 1931, in the service of Dr, R. P. Regester. The patient had seldom 
been sick, having had only one (slight) attack of indigestion one year before. 
•She said she did not use alcohol and tobacco. Her illness, lasting thirteen days, 
began one evening with acute pain in the upper part of the abdomen, following a 
meal of stewed beef. The patient took magnesium sulphate and two acetylsalicylic 
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acid tablets, \vbich were immediately vomited. Vomiting continued intermittenth 
all night and the following morning, but the pain disappeared. The yomitus was 
o-reenisli. There was no hematemesis. Examination revealed an obese colored 
woman in semistupor. The pupils reacted normally to light. The breath had a 
foul odor, and the pharynx was slightlj^ congested. The neck was normal. ^ There 
were no adventitious signs in the lungs. The heart was regular, rapid and 
difficult to outline. The abdomen was tender and slightly rigid m the hypo- 
chondritim. The blood pressure was 200 systolic and 110 diastolic. A tentatire 
diagnosis of acute disease of the gallbladder was soon changed to meningococcic 
meningitis. The patient grew worse and died suddenl}'’ on Jan. 29, 1931. At 
autopsy, in addition to the usual lesions of meningococcic meningitis, the esophagus 
was foiind ruptured (4 by 1.5 cm.) on its left side above the diaphragm. The 
surrounding tissue showed no inflammatory change, but the edges of the ruptured 
portion were necrotic. The left pleural cavity contained 500 cc. of thin, dark red 
fluid similar to that found in the stomach. 

C.rsE 2.— A white woman, aged 27, was admitted to Delaware County Hospital, 
Feb. 7, 1932. The patient had been delivered one month previously of a child 
who died of syphilis and a hemorrhagic disorder. The onset of the present 
illness occurred three days after a second injection of 0.3 Gm. of neoarsphenamine. 
The patient felt as though she were becoming “wild” and returned home screaming. 
At this time the family physician carried on artificial respiration. The left pupil 
was dilated. She felt well the following morning, but fell asleep that afternoon 
on taking Srain (0.016 Gm.) of phenobarbital and 1 grain (0.06 Gm.) of pheno- 
barbital sodium. She presented the picture of deep drug narcosis. The entire 
bodj’^ was covered by a macular rash. The heart was fibrillating. The heart 
sounds were harsh, and a few rales could be heard in both bases. The abdominal 
findings were negative except for slight distention of tlie abdomen. All reflexes 
were absent. The patient never regained consciousness, and died nine and one-half 
hours after admission to the hospital. Autops 3 ' soon after death showed a linear 
rupture of the esophagus 7 cm. in length just above the diaphragm. There was 
350 cc. of dark brown fluid in the left pleural cavity, also similar fluid in the 
stomach. The right pleural cavitj- was normal. The remaining organs show 
marked toxic degeneration. 


A .Severe C.\se of .A.i.k.m.o.si.s. A. I. Rubexstoxe and T.vcon Lew. 

A Russian Jewess, 29 years old, was delivered of a lj 6 pound (453.6 Gm.) 
fetus at the end of six and one-half months of gestation. .She had shown symptoms 
of toxemia throughout this and a previous pregnancy. Five days after delivery 
she had lapsed into stupor from which she aroused at intervals. Examination of 
the blood revealed a carbon dio.xide content of from 108 to 114 per cent by 
volume. The blood chlorides amounted to 384 mg. and the nonprotein nitrogen to 
63 mg. per hundred cubic centimeters. The stupor deepened in spite of energetic 
treatment. Harked cyanosis and muscular twitching developed shortly before 
death. Attention is called to the fact that persons exhibiting symptoms often 
referred to acidosis may have alkalosis. 


A Case of pRntARv Squamous Cell Carcixovca of the Thyroid Glaxd. 

A. I. Rubexstoxe and D. R. Mekoxze. 

A white woman of 55 3 -ears complained, on Nov. 8 . 1930, that for several 
months she had been conscious of a “tightening” sensation on swallowing This 
had increased until she found it difficult to swallow liquids. Physical examination 
revealed an enlarged, irregular left lobe of the thyroid gland,' which w-as hard 
and nodular, with deviation of the trachea to the right and compression, and 
paralysis of the left vocal cord. On December 10, approximately three months 
after the onset ot the symptoms, she was admitted to Mount Sinai Hospitkl. 
At this time joss of weight was noted. The trachea was fixed, and esophagoscopv 
revealed an infiltrative lesion of the upper part of the esophagus, but tShout 
ulceration. Biopsy proved the lesion to be a squamous cell carcinoma The 
patients condition became rapidly worse. She died on Tan 24 193? one weel- 
after an emergency tracheotomy. 
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Primary carcinoma of the thyroid gland is a relati^'ely uncommon condition. 
In a series of 6,535 thyroid glands operated on and examined at Lahey Clinic 
in Boston between 1916 and 1930, 187, or 2.86 per cent, showed primary malignant 
growth. In this group only one showed a squamous cell carcinoma. The tumor 
presented here, we believe, is a primarj' squamous cell carcinoma. 

At autopsy, the area normally occupied by the left lobe of the thyroid gland 
was filled with a large quantity of necrotic, grayish material, alternately composed 
of soft and hard masses of tissue, in the midst of which were several hard, white, 
homogeneous areas. The left sternocleidomastoid muscle was adherent to this 
area. The muscle was hard and apparently infiltrated, forming a firm mass with 
the regional blood vessels and b^mph nodes. The right side grossly appeared 
relatively normal, but on section it was also seen to be partly replaced by a hard, 
white, homogeneous tissue of the same kind as that seen on the left side. A 
large mass of glands on the right side of the trachea were hard in consistency 
and on section showed a white, homogeneous appearance. The tumor mass 
infiltrated and projected into the upper part of the esophagus from without. The 
lower portion of the esophagus was normal. An obstruction was met, on entering 
the esophagus from above, at the level of the cricoid cartilage. This obstruction 
was due to a deviation of the pharr-nx to the left, causing narrowing and kinking 
of the esophagus. The first two tracheal rings felt softer than normal, and there 
was marked narrowing of the lumen in this region, caused b}' deviation of the 
trachea to the right. The rima glottidis was closed by a swelling in the region 
of the left arytenoid cartilage. On incision, the entire mechanism of the larynx 
was distorted by a mass involving the left side. The mass bulged the wall forward, 
filling the lumen and displacing the left vocal cord upward and posteriorly. This 
mass was in the thyroid cartilage and was part of the mass described as replacing 
the left lobe of the thyroid gland. It had a hard, white, homogeneous appearance 
on section. It had destroyed a large part of the cartilaginous tissue. There was 
no break in continuity in the mucosa lining the larjuix. Metastatic lesions were 
also found infiltrating the spleen. 

Histolcgically, the tumor involved the thyroid gland, larynx, mediastinal con- 
tents and esophagus. The cells were polyhedral and flattened in shape, such as 
are seen in squamous epithelial tumors. Their nuclei were large, contained 
nucleoli and often showed mitoses. Occasionally they formed small, glandlike 
structures, but in the great majority of instances they formed solid cores or 
lobules. Prickles could not be identified, but there were large numbers of epithelial 
pearls. In some regions these cells penetrated connective tissue, itself infiltrated 
with round cells and pohmiorphonuclear leukoc 3 'tes. One section from the thyroid 
gland showed the malignant growth infiltrating normal thyroid tissue. 

From the clinical report it will be seen that the tumor did not spring from 
the esophagus or from the trachea. This opinion is further substantiated by the 
gross findings at autops\' in which no lesion was seen arising in the esophagus or 
in the remainder of the gastro-intestinal tract or in the pulmonary- system. The 
tumor masses compressed the esophagus and trachea from without. No other 
tissue where a malignant condition was found in this particular case could be 
considered a primary site. The integrity of the skin, which was carefully examined, 
precludes an assumption that it originated from the integument of the neck. There 
still remains the possibility of an origin from a branchial remnant. 

The diagnosis of branchiogenic carcinoma after it has advanced to the cervical 
lymph nodes may be difficult. It should be emphasized that the usual form of the 
tumor is a cystic growth in and about which are carcinomatous areas, and that 
most cases are encountered when the cysts are recognizable, and when a squamous 
cell cover is present or predominant. We believe that this is not a tumor of this 
sort because it lacks the cystic quality of the usual branchiogenic tumor, because 
none but epithelial tissues were found therein, and because from the earliest symp- 
toms the major tumor mass was in the tlwroid gland. Having eliminated other 
local sites as possible sites of primary squamous cell carcinoma, we conclude that 
the case is an instance of primary squamous cell carcinoma of the thyroid gland, 
probably arising from the thyroglossal duct. 



Book Reviews 


Recent Advances in Pathology. By Geoffrey Haclfielcl, iM.D., F.R.C.P. 
(Lond.), Professor of Pathology in the University of London, Patholo^st 
to the Royal Free Hospital, and Lawrence P. Garrod, M.A., I^LB., B.Ch. 
(Camb.), M.R.C.P. (Lond.), Bacteriologist and Lecturer in Bacteriology, late 
Demonstrator of Pathologj-, St. Bartholomew’s Hospital. Price, S3.50. 
Pp. 392, with 67 illustrations. Philadelphia; P. Blakiston’s Son & Co., 1932. 

The series on “Recent Advances in Pathology’’ has grown rapidly. It now 
includes twenty-five volumes, representing different phases of medicine. All the 
volumes are products of British authors. The volume by Hadficld and Garrod 
presents a' survey of recently acquired knowledge bearing on fundamental problems 
connected with a number of specific diseases. The first chapter deals with the 
reticulo-endothelial system, its composition, functions and relation to iminunity, 
metabolism of bile pigment and certain splenomegalies. Then comes a review of 
tissue culture and its uses. The next four chapters arc concerned with research 
on cancer: carcinogenesis by irritants, transplantation, filtrable tumors, tumor 
metabolism, hereditj'^ and the actions of roentgen rays and radium. A clpr 
account is given of the discovery and properties of the vitamins, with a discussion 
of tlie deficiency diseases, hypervitaminosis and calcium metabolism. In the realm 
of tlie cardio^-ascular system, endocarditis, especially the rheumatic and infective 
types, and diseases of the arteries receive special attention. The account of 
experimental endocarditis does not stress sufficiently the establishment by Rosenow 
and otlier e.xperimenters of endocarditis by intravenous injections of bacterial 
suspensions only. The respiratory system is represented by surveys of pneumonia, 
principally its experimental production, of primary carcinoma of the lung, of the 
pneumonoconioses and of anoxemia. The chapter on the digestive system deals 
with peptic ulcer, necrosis of the liver, the changes in the pancreas in diabetes 
and the islet tumors. The recent work on Bright’s disease receives consideration. 
In the case of the central nervous system, the newer work on the neuroglia and 
the glioma group of tumors as well as on the problem of encephalitis is reviewed. 
The last chapter is devoted to tlie thyroid, the parathyroids and the suprarcnals. 
There are an index of subjects and one of authors. At the end of each section 
is a list of references for guidance to important recent publications. In the text 
are helpful summaries find tabulations. The auUiors jiave succeeded in writing 
good re\dews of recent significant work in the fields mentioned. 


Entstehung, Erkennung und Behandlung innerer Krankheiten. By Dr. 
Ludolf Krehl, Professor in Heidelberg. Erster Band. Die Entstehung innerer 
Kranklieiten : Patliologische Physiologic. Fourteenth edition. Price, 39.60 
marks. Pp. 716. Berlin; F. C. W. Vogel, 1932. 


This is Krehl’s “Patliologische Physiologic” dressed up in a new garb as “Die 
Entstehung der innerer Krankheiten.” The preceding edition first bore this new 
title and was published as one of three volumes designed to embody the principles 
of the practice of internal medicine. Two are available; the third, devoted to 
therapy will soon be at hand. This volume has had a long and successful career. 
R was first published in 1893, as “Grundriss der allgemeinen klinischen Pathologic ” 
T^ranslations soon appeared in French, Russian, Polish and other languages- tlie 
third Gerinan edition was translated into English by Hewlett; a subsequent transla- 
tion into English was made by Beifeld from the seventh German edition. It is 
sin^lar that the author s prefaces contain no statements reflecting satisfaction 
with his accomplishment. The preface for this last edition is a J In ^ 

«.e ,hirl„„„,, „hi=h a short nolo has b«„’ 0^7 sS? 
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no one knows as he does how far the book falls short of his ideals. This is 
certainly an unusual humility, judged by his results during almost forty years of 
steadily improving an achievement successful in the first place. In an introductory 
note to Hewlett’s translation (1906), Osier commented on the position the “Clinical 
Pathology” then occupied : “Not that it needs any words of commendation,” an 
encomium even more justifiable now. 

In the first edition the chapters were on the circulation, blood, respiration, diges- 
tion, metabolism, fever, urinary excretion and the nervous system. These have been 
retained throughout the numerous editions and have gradually been added to. 
so that now there are also chapters on endogenous disease and constitution, infec- 
tion and immunity, origin of infectious diseases, energy exchange, water and salts 
in the body (mainly a discussion of edema) and coordinate functioning of the 
organs. Changes from the edition of two years ago are not significant, simply 
those one expects in a well established book maintaining its position as a staple 
commodity in medical literature : A paragraph lias been added here and there 
which discusses the results of recent investigation; there are occasional new 
sentences to e.xpress the author’s previous opinion in more vigorous terms; about 
thirty pages have been added, there is a more comprehensive list in the table of 
contents of matters considered in each chapter, and all of the familiar aspects 
of arrangement and printing have been retained. 

Overcrowding of undergraduate instruction with objective description, sum- 
maries of facts and laboratory methods has left little room in the student’s regimen 
for textbooks largely devoted to principles. This probably accounts for some 
restriction, indeed deplorable, of the role Krehl’s book has upheld, so pre- 
eminently a reference work for clinicians and an e.xegesis for the physician’s 
Iiour of leisure. In the domain of the purely morphologic, great difficulty has 
always been experienced in so presenting disease that its somatic structural 
modifications may be visualized. To comprehend the manner in which disease 
in its functional disturbances also involves the entire body is an even larger under- 
taking. The chief value of this, Krehl’s masterpiece, is its dedication to that 
object in so large a measure. For this reason alone its use by medical students 
should be extended. In otlier fields its value lias been fully realized. 

The Sign of Babinski: A Study of the Evolution of Cortical Dominance 
in Primates. By John F. Fulton, Sterling Professor of Physiology in the 
Yale University School of Medicine, and Allen D. Keller, Professor of 
Physiolo.gy and Pharmacology m the School of Medicine, Universit}" of 
■•Vlabama. Price, S5. Pp. 165, with 66 illustrations. Springfield, 111. : 
Charles C. Thomas, 1932. 

This research presents an experimental approach to a major pathologic problem 
wlu'cli is unusual in method and results. The method emplo 3 'ed is unusual because 
of its cost in time and in monej"; the results achieved are unusual because of the 
rare competence of the authors in neuroplwsiologw, in surgical technic and in 
critical acumen. The Babinski reaction is one of the most important signs 
emploj^ed in clinical neurology'; just what it means is still controversial, and this 
study takes one far toward a solution of the problem. 

The account begins with a reproduction and translation of Babinski’s original 
description of 1S98. The scanty comparative data in the subsequent literature 
indicate that the true Babinski reflex is seen onh' in the primate foot. The 
authors have studied it experimentally in several species of long-tailed monkeys, 
twenty-two baboons, two gibbons and nine chimpanzees, with a critical survey of 
previous experimental work on primates. These experiments included semi- 
section and transection of the spinal cord at various levels, electrical stimulation of 
the cortex, ablation of one or both leg areas of the cortex, complete removal of 
one cerebral hemisphere and various combinations of these operations. In the 
spinal monkey the Babinski phenomenon, when present, is part of a generalized 
flexion reflex. In these monkeys no Babinski refle.x is obtained from cortical 
destruction of the pyramidal tract ; the reaction is thus not solely an affair of the 
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pyramidal patlm-ays. In the baboon and gibbon, there is a progressive change in 
the conditions which evokes tins sign until in the chimpanzee a tnic Babinski 
response can be obtained after ablation of the leg area of the cortex Other signs 
of degeneration of the pyramidal tract are described and discussed. In the higher 
primates the sign of Babinski is associated with isolated destruction of the 
pyramidal pathways.” In the large apes the cortical leg area exerts some measure 
of control over the musculature of the same side of the body. 

The clinical implications are discussed, especially in traumatic cerebral diplegia, 
Little’s disease and spinal shock. “It is obviously significant that a cortical lesion 
in the higher primates resembles spinal ‘shock more closely than in the lower 
primates, and it serves to illustrate in dramatic fashion the process of enccphaliza- 
tion in primate evolution. In man the dominance of the hemisphere is so complete 
that simultaneous destruction of both foot areas is virtually equivalent, as far 
as motor power of the lower extremities is concerned, to spinal transection,” 
The book closes with an appendix on surgical technic, a bibliography (114 titles) 
and an index. 


Techniques de laboratoire appliquees aux maladies de I’appareil digestif 
et de la nutrition. By Marcel Labbe, Mcmbre dc I’Academie de Mcdecine. 
Professeur de Clinique medicale a la Faculte de Medecine de Paris, Henri 
Labbe, Professeur agrege, Chef de tra-vaux pratiques de Chimie a la Faculte 
de Medecine de Paris, and Floride Nepveux, Chef de Laboratoire ii la Faculte 
de Medecine de Paris. Paper. Price, 140 francs. Pp. 886, with 141 illustra- 
tions and charts and 6 colored tables. Paris: Masson & Cie, 1932. 


This book is the outcome of a course given by the authors since 1900 at the 
medical faculty of the University of Paris. One of the authors is a clinician ; 
the others are laboratorians. The responsibility for the various chapters is 
divided. The book gives a great deal more than is indicated by the title. It 
represents, in reality, a complete treatise on phj’siologic chemistry in 360 pages, 
as well as a detailed outline of laboratory technic in the remaining 507 pages. 

The theoretical chapters, which present the important modern conceptions on 
the various phases of the subject, are made particularly interesting by the critical 
attitude of the authors. The pros and cons of each controversial question are 
followed by the personal views of the writers. In the chapters devoted to technical 
procedures, the critical attitude is still more pronounced. It is quite apparent 
that their preference for certain procedures and the rejection of others are based 
on personal experience of many years. In other words, the book is not merely a 
cornpilation of various laboratory tests, but a critical evaluation of procedures 
which stood the acid test of clinical application. 

The examination of the gastric and duodenal contents is discussed in 17 and IS 
pages, respectively, followed br- 264 pages devoted to an extremely thorough 
presentation of tests employed in the examination of urine. The authors lay 
great emphasis on the value of quantitative chemical analysis of urine for the 
study of metabolic changes. M hen the reviewer compares the space given in 
this book to urinah'sis with the tendencies in the majority of modern textbooks 
on laboratory procedures to emphasize the value of the chemical examination of 
the blood at the expense of the urinah-sis. he welcomes the attitude of the French 
authors and believes with them that much direct information can be gained bv the 
study of urine which is nowadays frequently arrived at bv using roundabout 
expensive ways. ' ’ 


XI chapter ot 60 pages devoted to feces, as well as in the remainder of 

the book, the bacteriologic phases are considered merely in passing. In the last 
chapter the chemical analysis of blood is discussed in 134 pages. For some reason 
uhich IS not apparent to the reviewer, creatine and creatinine have been omitted 
rom this technical chapter, tliough they were discussed in 3 pages in the theoretical 
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The size of the hook is unnecessarily increased by numerous repetitions in the 
technical chapters of theoretical discussions of questions already exhaustively 
presented in the theoretical part of the book. An almost literal repetition of a 
paragraph on page 572 and a few errors in the numbering of figures were noticed. 
The absence of a subject index detracts considerably from the value of the book. 


La maladie de Boeck: Sarcoides cutanees benignes multiples. By Dr. 

A. Kissmeyer, Medecin de ITnstitut Finsen. Preface by Dr. J. Darier. 

Pp. 147, with 67 illustrations. Copenhagen: Levin & Alunksgaard, 1932. 

Since Boeck, in 1897 at Christiania, first described the skin disease which bears 
his name, it has been a matter of great speculative etiologic interest to derma- 
tologists. 

Kissmeyer, who has devoted several years to the study of cutaneous and other 
sarcoids, bases his monograph on 28 personal cases of Boeck’s disease and 250 
other cases reported in the literature. Under the caption of benign cutaneous 
sarcoid, he includes Besnier’s lupus pernio, Pautrier’s angiolupoid and a sarcoidic 
erythrodermia which seems to correspond to Darier’s “erythematous tubercuhds.” 
Other forms, such as granuloma annulare, are questionably omitted. Generally, 
he classifies Boeck’s disease as a Ij'pe of chronic infectious granuloma which 
involves not only the skin but also the mucosae, lymphatic system, parenchymatous 
organs, skeleton and the like. The usual clinical types — large and small nodular, 
disseminated and diffuse — are described. 

The 23 short chapters which make up the monograph include the clinical 
descriptions of the various types and discussions of the various opinions held by 
different investigators. 

In the chapter on histology, the principal point made is that the absence or only 
slight degree of lymphocytic reaction around the disease foci is almost pathogno- 
monic of sarcoid, as well as the distinct limitation toward the surrounding tissues. 

The chapters of greatest interest are those dealing with the etiology. Kiss- 
meyer reviews Boeck's changing attitude toward what he considered the nature 
of the disease, and also the views of Darier, Kyrle and others who supported or 
denied its tuberculous origin. Some of the patients studied by these authors 
were unquestionably tuberculous apart from the sarcoid. In only 6 of ISO cases 
critically studied by Kissmeyer was there an unquestionable tuberculosis. There- 
fore, on this account, as well as because of his failure in any of his own cases 
to demonstrate the tubercle bacillus by any of the known clinical or biologic tests, 
he expresses the opinion that when a cutaneous disease the virus of which is not 
yet known gives a negative or weak reaction with great regularity, a tuberculous 
origin is improbable. In his introduction, however, Darier points out that this 
doe.s not exclude a filtrable form of the bacillus. 

The fact that the author’s tests of the blood and diseased tissues for the 
tubercle bacillus were 100 per cent negative is strong evidence against the view, 
now commonly held in textbooks and elsewhere, that Boeck’s sarcoid of the skin 
is of tuberculous origin. He considers his view strengthened by the fact that in 
his cases arsenic was the drug which gave the best results; it is of little value 
in cutaneous tuberculosis. 

Kissmeyer further finds that the cutaneous and osseous manifestations approxi- 
mate the sarcoids to lepromas ; there are as many clinical facts common to sarcoid 
and leprosy as to sarcoid and tuberculosis. 

As a conclusion, Kissmeyer thinks that in the absence of a specific virus Boeck’s 
disease cannot yet be definitely classified among the chronic infectious granulomas. 
It should be placed between tuberculosis and leprosy. 

Kissmeyer’s monograph, while it leaves matters still unsettled, nevertheless 
is an important contribution which must be referred to by all future workers 
on this puzzling condition. 
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Special Cytology. The Form and Functions of the Cell in Health and 
Disease. A Textbook for Students of Biology and Medicine. By 
Various Contributors. Edited bj’’ Edmund V. Cowdr}', Washington University, 
St. Louis. In 3 volumes. Second edition. Fabrikoid. Price, §30 per set. 
Pp. 1838, with 757 illustrations. New York: Paul B. Hoeber, Inc., 1932. 

The first edition of this work appeared in the early part of 1928 and was 
reviewed favorably in the Archives (5:1152 [June] 1928). The second edition 
is an impressive improvement and expansion of the first. The number of volumes 
has been increased from two to three, and the price accordingly from §20 to §30 
for the set. The original sections have been revised by their authors, and in 
some cases have been completely rewritten in order to reflect more adequately 
the recent advances of knowledge in the special fields. The section on the lympho- 
cytes and plasma cells by the late Alexnder A. Maximow has been revised by 
W. Bloom. The major part of the increase in the size of the second edition is 
due to the inclusion of new sections to cover subjects not previously considered, 
namely: human uterine gland cells bj' C. W. Bartelmez and R. R. Benslcy; the 
gastric glands by R. R. Bensley; cartilage and bone by A. W. Ham; the spleen 
by P. Kyes ; ciliated epithelium by A. M. Lucas ; the cornea and lens by Ida Mann ; 
architecture of nerve cells as revealed by microdissection bj"^ G. S. de Renyi; the 
suprarenal bodies bj"^ J. kl. Rogoff ; bone marrow b}' Florence R. Sabin ; the teeth 
by J. Schour; the hair by Mildred Trotter, and the capillaries bj"^ A. Krogh and 
B. Vimtrup. The work now contains fort 3 '-four sections by forty-six contributors, 
about twenty-six of whom are anatomists. Each section is provided with a list 
of contents at the beginning and a bibliography, sometimes quite extensive, at 
tlie end. Through the three volumes the pagination runs consecutively. The tliird 
volume contains the index. The main topics in each volume are given on its 
back, and it would have been helpful to the reader if the pages included in the 
volume had been given also. The illustrations, almost exclusively black and white, 
are adequate and commendable. Elaborate descriptions of specialized technical 
details are avoided, but the results of the intensive study of the cells and cellular 
activities by modern technics are presented in authoritative fashion by writers with 
intimate, first hand knowledge each of his own subject. Embryogenic cytology is 
not considered. Attention is directed mainly to the principal types of cells in the 
postembryonal human body. The work should be a\Tiilable to all students of 
normal and abnormal cytology. 
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Rowland ^ in 1928 collected twelve instances ot a disease described 
under various titles in the literature and characterized by the symptom 
complex of defects in the membranous bones, exophthalmos and diabetes 
insipidus. He entitled the disease “Schuller-Christian’s syndrome.” 
To these he added two striking cases of his own. one of which was 
studied post mortem, Plancl - in 1893, under the title of “Polyuria and 
Tuberculosis,” described this symptom complex in a boy of 3 years 
who, in addition to exophthalmos and polyuria, showed at necropsy 
yellow nodules in the defects in the internal and external tables of the 
skull, grayish nodules in an enlarged liver and enlargement of the 
spleen. Only the nodules in the liver were studied microscopically; 
they revealed chronic inflammatory granulation tissue. In the absence 
of significant criteria, the condition was named in the pathologic report 
tuberculosis, although syphilis was also considered. The author noted, 
however, that he believed the lesion was neither that of tuberculosis 
nor that of syphilis. Kay in 1905 reported an instance of “acquired 
hydrocephalus with atrophic bone changes, exophthalmos and polyuria” 
in a boy of 7 years, which he ascribed to a tumor at the base of the 
brain. Schuller® in 1915 described two cases, in an article entitled 
“A Peculiar Syndrome of D 3 ^spituitarism.” The first was that of a 
girl of 3 years with the same symptom complex. He thought the con- 
dition was due to a disturbance of the pituitary gland. In the second 
instance, the patient suffered, in addition, from dystrophia adiposo- 
genitalis. Schiilier attributed the condition to a tumor at the base of 
the brain. 


From the Medical Service of Irlontefiore Hospital. 

1. Rowland, R. S.; Arch. Int. Med. 42:611, 1928. 

2. Hand, A.; Arch. Pediat. 10:673, 1893; Am. T. M. Sc. 162: 
Proc. Philadelphia Path. Soc. 16:282, 1891-1893. 

3. Schuller, A.: Wien. ined. Wchnschr. 71:510, 1921; Fortschr 
d. Rdntgenstrahlen 23:12, 1915-1916; Brit. J. Radiol. 31:156, 1926. 


509, 1921; 
a. d. Geb. 
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Christian ^ in 1919, under the title, “Defects in Membranous Bones, 
Exophthalmos, and Diabetes Insipidus — An Unusual Syndrome of 
Dyspituitarism,’’ reported the case of a girl of 5 years. None of the 
cases except that of Hand came to autopsy. The other authors ascribed 
this unusual symptom complex to d 5 ’^spituitarism or to a tumor at the 
base of the brain. In view of the apparent historical priority it has 
been suggested ^ that this symptom complex be designated as Hand’s 
disease. 

Subsequently, instances of this disease were reported by numerous 
investigators. The literature to 1930 has been reviewed by one of us 
in a previous article,^ and to 1931, by Moreau.® Further instances have 
been described by Chiari," Sosman,® Frumann-Dabl and Forsberg,® and 
Ighenti.^® 

Sosman mentioned that several instances have been reported in 
which the symptom complex of Hand’s disease was present and, in 
addition, an involvement of the cranial bones which was similar roent- 
genologically to osteitis fibrosa. In a previous communication ® were 
reported changes in the vertebrae, found roentgenologically, which on 
microscopic examination proved to be similar to those found in osteitis 
fibrosa {zusanimcngcsefcte Biilkchen of Freund). 

The observations in the cases studied anatomically are listed in 
table 1. In an earlier publication,® two cases of disturbed lipoid metabo- 
lism that came to autopsy were described, and it was concluded that 
in these cases, as well as in all the allied cases of Hand’s disease, the 
basic lesion was a chronic, noninfectious, abacterial, inflammatory granu- 
loma due to the deposition of various lipoid substances in the involved 
tissues. This lesion was termed “lipoidgranuloma,” and it is believed 

4. Christian, H. A. ; Defects in Membranous Bones, Exophthalmos and 
Diabetes Insipidus, Contributions to Medical and Biological Research, New York, 
Paul B. Hoeber, Inc., 1919, vol. 1, p. 390. 

5. Chester, W. : Virchows Arch. f. Path. Anat. 279:561, 1930. 

6. Moreau, J.: Arch, franco-beiges de chir. (supp.) 32:697, 1931. 

7. Chiari, H ; Ergbn. d. allg. Path. u. path. Anat. 24:396, 1931. 

8. Sosman, M. C.: Am. J. Roentgenol. 23:581, 1930; J. A. AI. A. 98:110, 
1932. 

9. Frumann-Dahl, J.. and Forsberg, R. : Norsk mag. 1 Isgevidensk. 92:523, 
1931; abstr., J. A. AI. A. 97:820, 1931. 

10. Ighenti, W. K. : Virchows Arch. f. path. Anat. 282:585, 1931. 

11. Schoen, R. : Miinchen. med. Wchnschr. 71:1713, 1924. Heard, J. D.; 
Schumacher, F., and Gordon, W. B. : Am. J. M. Sc. 171:38, 1926. Sophian, A.: 
J. A. M. A. 95:483, 1930. Slauch, A., and Donalies, H. : Med. Klin. 26:459. 
1930. 

12. We are at a loss, as is the author himself, to interpret Wassiljeff’s case. It 
can hardh- be termed a case of Hand’s disease, though the osteosclerotic process in 
the bones may well be subsequent to lipoid deposits. 
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to be as characteristic for this disease as the gumma and tubercle are for 
syphilis and tuberculosis. 

This granuloma has three main constituents : ( 1 ) the characteristic 

foamy lipoid cell, the specific element that contains the lipoid substances; 
(2) the inflammatoiy cellular exudate, a response of the tissues to the 
lipoid substances; (3) connective tissue proliferation. 

It is the opinion of present iiwestigators (Christian,^ Chester.® 
Chiari ' Ighenti that the lesion is essentially a disturbance in lipoid 
metabolism. To such a condition, the term xanthoma, meaning a tumor, 
is hardly applicable, and less so is the term xanthomatosis, meaning 
multiple tumors. For this reason it was suggested® that the lesion be 
termed “lipoidgranuloma.” and the generalized form, “lipoidgranulo- 
matosis.” 

REPORT OF CASE 

History. — P. S., a Jew, aged 28, single, was admitted to the Neurological 
Division of Montefiore Hospital, May 8, 1928, complaining of (1) excessive thirst 
and frequent and excessive urination of eighteen months’ duration, (2) a discharge 
from the left ear of thirteen months’ duration, (3) a discharging anal fistula of 
ten months’ duration, (4) a discharge from the right ear and a draining anus of 
the right thigh of four months’ duration and (S) weakness and loss of weight. ■ 

The family history was irrevelant. 

When the patient was 8, he had an uncomplicated scarlet fever. At 13, he 
suffered a fall that resulted in laceration of the -face and a fracture of the nasal 
bone for which operative interference was necessary to relieve the nasal obstruc- 
tion. At 21, he had arthritis of the ankles and knees lasting two months. Between 
16 and 24 he was in good health, working as a teamster. At the latter age, he 
neighed 210 poimds (95.2 Kg.). 

A series of symptoms and operative procedures began at 23 that were to invalid 
him for the remainder of his life. Because of pain an upper right molar tooth was 
extracted, and in this area granulation tissue appeared. All the teeth in that 
section, as well as many in the lower jaw, began to loosen and fall out.' Within 
two years he had lost most of his teeth ; an operation for “multilocular cyst” of 
the jaw was followed by a partial resection of the lower jaw for “granuloma” of 
the jaw. The following 3 "ear polydipsia and polyuria were first noted. 

At 25, he was hospitalized on several occasions for attacks of dizziness and 
double vision, as well as for severe pains in the left side of the chest, interpreted 
as “dry pleurisy.” At 27, chronic eustachian salpingitis was followed bj’’ chronic 
otitis media in turn complicated by right mastoiditis, for which mastoidectomy was 
performed. Because of pain on defecation and a “yellowish” rectal discharge, he 
was twice operated on for fistula in ano and rectal abscess. Shortly thereafter 
he complained of severe pain in the right thigh and, as a roentgenogram revealed 
areas of bone absorption in the upper part of the right femur, he Avas operated on 
for osteomyelitis. About six months prior to his admission to Montefiore Hospital, 
a course of injections of pituitary relieved his polydipsia and polyuria considerably. 

Biopsies on tissue removed from several of the sites operated on (mandible, 
mastoid and femur) resulted in a report of a “peculiar type of granuloma.” 

Physical Examination . — The patient AA-as revealed as a fairly Avell developed 
adult man Aveighing 165 pounds (74.8 Kg.), obese despite the history of loss of 
weight. The skin Avas coarse, dry and of a pseudomj^xomatous consistency. The 
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absence of perspiration, even in hot weather, was striking. There was a striking 
absence of facial hair ; that of the axilla was sparse, and there was a typical female 
distribution of the pubic hair. Large pads of fat were present in the gluteal 

region. ... 

Scars of the sites operated on were noted, with persistent draining sinuses in 
the mastoid, perineal and thigh areas. A purulent discharge was present in both 
ears, accompanied by pain in both ears and deafness in the left. Ibe old fracture 
of the nasal bone and the depressed septum caused moderate nasal obstruction. The 
lower jaw was markedly foreshortened; most of the mandible had been resected. 
Onl}'^ two upper teeth remained. Pj'orrhca alveolaris was marked, and speech 
and deglutition were impaired. 

There was tenderness of bones over the left side of the chest. The heart and 
lungs were without abnormalitj’’ except for a persistent bradycardia (blood pres- 
sure, no systolic and 80 diastolic). The liver and spleen were not palpated. There 
were no abdominal masses. There was no edema of the lower extremities. Walk- 
ing was difficult; genu valgum was present. 

The appetite was poor, and there w'as habitual constipation. For the past 
several months the intake of fluids ranged from 6 to 12 liters, and an cQuivalent 
amount of pale waterj' urine was voided. At times urine was voided as frcciuently 
as every twenty minutes. 

The clinical impressions at that time w'erc; (1) pituitary dyscrasia; (2) 
diabetes insipidus syndrome; (3) bilateral chronic otitis media with mastoiditis: 
(4) chronic osteomr'elitis of the right femur, probably tuberculous; (5) chronic 
fistula in ano, probably tuberculous. 


Clinical Course . — May 21, 1928: Roentgenograms of the skull revealed an area 
of bone absorption in the parietal region (fig. 1 a) and an almost complete absence 
of the mandible (b). The sella turcica (c) showed no abnormalities. Roentgeno- 
grams of the right femur showed areas of bone destruction and production in the 
proximal portion. There was a large defect in the right wing of the sacrum. A 
“malignant granuloma” with metastases to the skeletal system was considered. 

May 30, 1928 : With administration of pituitary, 1 cc. daily, the intake of fluids 
was reduced from 2,700 to 3,800 cc., with a corresponding output. 

June 13, 1928, to March 18, 1930: Roentgen therapj^ (Dr. Lena) was begun as 
a palliative measure. Eventually radiation was applied to six skull fields, the right 
femur, the perineal field, both ears, the lower part of the left axilla, and the lower 
part of the right side of the chest, with a total of 23 erythema doses. 

Sept. 17, 1928: The hearing in the right ear and the pain in the right parieto- 
temporal region were found greatL”^ improved since the roentgen therapy. 

Oct. 10, 1928: Rectal examination revealed a granulomatous perianal ulcera- 
tion extending to the internal anal sphincter. A specimen of tissue taken for 
biopsy was reported on as chronic granulation tissue. A roentgenogram showed 
extension of the skull involvement. 


Feb. 11, 1929: The diabetes insipidus syndrome was being well controlled 
with injections of pituitary. At this time it was suggested that there was involve- 
ment of Rathke’s pouch with extension to the tuber cinereum. 


April 13, 1929 : A biopsy of the site of the previous biopsy in the axilla, which 
had failed to heal, showed a peculiar type of granuloma in which there were laro-e 
oval cells with lipoid material in the cydoplasm. 

April 20, 1929 ; The left external auditory meatus was completely blocked by 
granulations. Chronic otitis media was noted on the right side, but the hearing 
was improved and the discharge lessened. 'odring 
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June 13, 1929: There was tenderness over the ribs from the angle of the 
scapula to the twelfth rib in the posterior axillary line. 

Aug 23, 1929. Actinomycosis or a low grade pyogenic infection was sug- 
gested as an etiologic factor. The general condition was good. The weight was 
205 pounds (95 Kg.) 

Sept. 19, 1929: The gain m weight and the loss of libido in a patient with 
dystrophia adiposogemtalis and diabetes insipidus suggested a lesion in or about 
the h 3 ^pophysis. Perimetric examination showed concentric restriction of both 
visual fields plus a relatively greater limitation in the upper part of the temporal 
field on the left. 



Fig. L- — A roentgenogram of the skull showing a large defect m the parietal 
bone (a), absence of the mandible (b) and a normal sella turcica (c). 

Jan. 29, 1930: A “sticking pain” was felt in the lower part of the occipital 
region as well as in the ankles and the right side of the chest. Nervousness, 
dizziness, vomiting, faintness, tachycardia, polj^dipsia and poljmria occurred when 
pituitary was not given. 

May 21, 1930 : Roentgen therapy had been applied to the region of the pituitary 
gland since Feb 20, 1930. There were noted a gain in weight (212 pounds 
[96.1 Kg.]), a restoration of virility, an occasional stabbing sensation in the 
proximal part of the right femur and pain in the chest. An occasional sinking 
sensation was relieved by bringing up thick, yellowish sputum. The sinuses had 
stopped discharging. The symptoms of diabetes insipidus were controlled with 
pituitar^^ It was deemed advisable to continue roentgen therapy. 
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July 7, 1930 : There was cloudiness of the left antrum. 

Aug. 22, 1930: The left antrum was cloudy, with an irregularity of the medial 
wall of the sinus, probably due to bone involvement. 

Oct. 22, 1930 : The edge of the liver was palpable. 

Dec. 10, 1930; Progressive weakness, awkwardness, tremor of the hands and 
shuffling gait were noted. The patient no longer showed response to irradiation. 
An exploration of the pituitary gland was deemed inadvisable because of wide- 
spread metastases. 

Jan. 8, 1931; The patient was discharged with the diagnosis of (1) chronic 
granuloma involving the jaw, skull, mastoid process, proximal end of the right 
femur, sacrum and perianal region, (2) diabetes insipidus and (3) Frolich s 
syndrome. 

Jan. 13, 1921; The patient was readmitted, complaining of weakness in the 
knees, inability to walk, blurred vision, unsteady gait and generalized tremor. 
The neurologic examination showed generalized weakness, definitely more on the 
right than on the left, and inconstant ataxia in the upper extremities, the tremor 
being more marked when pituitary was withdrawn. T here were also ankle clonus 

T.\m.E 2 . — Blood Counts 


Hemoglobin 

Platelets 

Red blood cells 

Wliite blood cells.. .. 
PoJyniorphonuclears 

Lymphocytes 

Mononuclears 

Basophils 

Eosinophils 


May 13, 192S 



4,000,000 

S,S00 

727o 

20 % 

7% 

1 % 


Sept. 12, 1920 


10,000 

72%. 

2.7%, 

1 %, 


Ecb. 10, 1931 

02 % 

430,000 

3,100,000 

10,600 

70% 

17% 

2% 

5 % 


on the right, an equivocal Babinski sign, Hoffmann’s sign on the right, and con- 
centric restriction of the visual fields. Tliere were sensory disturbances in the 
left trigeminal area, which might have been due to an old peripheral lesion of the 
facial nerve or to involvement of the gasserian ganglion. The neurologic con- 
sultants thought that these findings indicated an extension of the pathologic 
process to the adjacent portions of the cerebral hemisphere on the left. 

Jan. 31, 1931: The diagnosis of Hand’s disease (Schiiller-Christian syndrome) 
was made. It was thought that the entire clinical picture could be e.xplained by 
lipoidgranulomatous infiltrations of the hypoph 3 'sis and the hj'pothalamic region, 
causing dystrophia adiposogenitalis, diabetes insipidus and extensive osteoclastic 
skeletal changes with involvement of the skull, alveolar process of the maxillary 
bone, mandible, mastoid process, proximal end of the right femur, sacrum 'and 
ninth rib on the left. 

Feb. 8, 1931 : An osteoclastic defect was revealed in the proximal portion of 
the left tibia. 

March 3, 1931 : The patient’s condition had become progressivelj' worse. The 
profound asthenia was unusually striking. He died on March 4, 1931, of what 
was considered to be h 3 ^postatic pneumonia. 

Laboratory Data . — The blood counts are shown in table 2. The 
bleeding time was 514 minutes ; the coagulation time, 9^ minutes ; the 
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clot reaction time, 3 hours. The result of the tourniquet test was 
negative. The blood icteric index was 6. The result of the van den 
Bergh test was normal. In a congo red test, 85 per cent of the dye was 
retained in the blood stream after one hour. The blood chemistry was 
as follows: urea nitrogen, 7.7 mg. per hundred cubic centimeters; 
cholesterol, 152 mg.; calcium, 9.8 mg.; phosphorus, 3.9 mg.; total fat, 
1.71 per cent; serum proteins, 7.49 per cent; albumin, 4.71 per cent, and 
globulin. 3.23 per cent. 

The W'assermann test of the Idood and that of the spinal fluid gave 
negative results. The spinal fluid was normal. The spinal fluid fat 
was 12 mg. per hundred cubic centimeters ; the protein, 42.8 mg. The 
sputum showed no tubercle bacilli or other micro-organisms. The 
urine was normal and showed no Bence-Jones protein. A complement- 
fixation test for B. mallei was negative. 

A sugar tolerance test on Jan. 16, 1931, yielded results as follows: 
fasting, 89 mg. per hundred cubic centimeters ; one hour after 
the administration of 100 Gm. of dextrose, 110 mg.; two hours after, 
86 mg. A test made on Nov. 15, 1929, gave the following results: 
fasting, 87 mg. ; one-half hour after the administration of 100 
Gin. of dextrose, 114 mg. ; one hour after, 77 mg., and two hours after, 
79 mg. 

The basal metabolism was plus 1 per cent in the first determination 
and minus 4 per cent in the second. An electrocardiogram showed left 
axis deviation and sinus bradycardia. 

Autol'sy (Dr. David Perla). — The body was that of an obese young man, the 
general configuration, deposition of fat tissue and distribution of pelvic hair as in 
dystrophia adiposogenitalis. The skin was smooth, dry and pale. On the face was 
a linear scar extending from the left nostril to the frontal bone in the niidline. 
The lower half of the mandible was absent, and there was a deep transverse scar 
across the chin. Onh^ two of the upper teeth were present ; the contiguous tissue 
was pale and yellowish on section. Deep scars were present in the left axilla 
and over the proximal portion of the right femur. There was pitting edema of 
the lower extremities. 

Significant changes were present in the lungs, pituitary gland, osseous system 
and testicles. 

Lungs ; The lungs were grayish red and contained air throughout. The pleura 
was slightly thickened. Besides small patches of bronchopneumonia in both lower 
lobes, the cut surface showed numerous small, irregular yellow nodules varying 
from 0.5 to 2 cm. in size. Within these areas were small j'^ellow spots from which 
grayish strands extended into the surrounding tissue. The pulmonary vessels 
appeared normal. The bronchi were congested. 

Pituitary Gland : The pituitary gland was slightly enlarged, and on section 
was grayish white. The capsule was thickened. 

Osseous System : The calvarium showed a large punched-out area about the 
size of a small plum in the midportion of the parietal bone (fig. la) extending 
from both sides of the longitudinal suture. The cortex was eroded, and both tables 
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were replaced by a dense membrane. The region of the sella turcica, the 
sphenoidal sinuses and the base of the skull showed no abnormalities. The frontal 
bones and the retro-orbital regions were normal. 

The cut surface of the proximal portion of the right femur showed the cortex 
to be markedly thickened, almost entirely obliterating the medullary cavity for a 
distance of 3.5 cm. The medulla was there replaced by a grayish-white sclerosed 
tissue of the consistenc 3 '' of bone. Distal to this area, the medullary cavity con- 
tained fat marrow. 

Several of the lumbar and thoracic vertebrae and ribs showed no gross 
abnormalities. 

Testes : The testes were atrophic and on section consisted of dense fibrous 
tissue. 

Other Organs ; The thyroid gland showed a moderate amount of colloid and no 
abnormalities. The pancreas was firm and grayish yellow ; it revealed no abnor- 
malities. The right suprarenal gland weighed 9.5 Gm. ; the left, 14.5 Gm. The 
cortex was narrow and contained the usual amount of lipoid. The medulla showed 
moderate postmortem autol 3 ’sis. The heart weighed 440 Gm. It showed “tigering” 
of the right ventricle. The liver, spleen and lymph nodes showed no significant 
gross changes. These as well as the other organs are mentioned in the micro- 
scopic protocol. 

Microscopic Observations . — The pleura was thickened as were the interlobular 
and alveolar septums, the latter often showing marked cellular infiltration. 
Numerous areas were edematous and congested and the alveoli filled with a con- 
glomerate of large, vacuolated cells. These appeared to be proliferated, highly 
vacuolated, alveolar epithelial cells and were apparently different morphologically 
from the lipoid elements in the granulomatous tissue in other organs. The same 
plugs were seen in some of the smaller bronchi, about which there was some con- 
nective tissue proliferation with little cellular infiltration. With Sudan III, these 
vacuolated areas stained from 3 'ellowish red to brown, very little of the sudanophilic 
substance refracting polarized light. With Smith-Dietrich stain there was little 
bluish-staining substance in this area. In some areas, pulmonary tissue was barely 
recognizable and was replaced by a granulomatous tissue consisting of fibrous 
connective tissue elements and a considerable number of 13 'mphocytes and a few 
plasma cells. In a few areas there was an increase in perivascular connective 
tissue. 

Pituitary Gland: The capsule was considerabty thickened. At the junction of 
the lateral posterior portion of the anterior lobe and the posterior lobe was a large, 
fairly circumscribed nodule consisting of large, closely packed, polyhedral cells, 
lying in a meshwork of connective tissue fibers. These cells (fig. 2) had small, oval 
or round, darkly staining nuclei, rich in chromatin. Occasionally, vesicular reni- 
form, and bizarre, irregularly formed nuclei were seen. With Mallory’s trianiline 
stain the nuclei stained red. The cytoplasm was plentiful and honeycombed or 
foamy in appearance; occasionall 3 >-, however, vacuolated forms were seen. The cell 
membranes were usually distinct, though occasionally rather indefinite because of the 
compactness of these cells. These lipoid cells (ScJiaumccllcn, xanthoma cells) were 
also seen m isolated groups and even singly. A few fat cells were also seen in this 
nodule. The connective tissue proliferation (fig. 2/) seemed to be in inverse ratio 
to the number of lipoid cells, so that in some areas the connective tissue elements 
and round cell infiltration predominated, and only an occasional lipoid cell was 
seen. In some areas the lipoid cells were absent and apparently replaced by dense 
hbrous, fairly acellular connective tissue. 
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The anterior lobe (fig. 3) was at least twice normal size. The vessels were 
considerably dilated and filled to various degrees with cellular elements of the 
blood. The stroma (fig. i g) showed two small, fairly dense areas of connective 
tissue fibers in the lateral portion of the anterior lobe, one on each side, containing 
numerous fibroblasts, a few small blood vessels distended with cellular elements, 
and groups of basophils in alveolar structure, in the centers of which were occa- 
sional chromophobe cells with greatly increased protoplasmic structure and large 
vesicular nuclei. There were also small areas of hemorrhage in these scarlike 
areas of connective tissue. The connective tissue gradually tapered out and became 
continuous with the rest of the stroma of the gland. 



Fig. 2. — A lipoidgranuloraa showing lipoid cells (c) and connective tissue 
proliferation (f). 


The alveolar structure was preserved throughout. The eosinophils were greatly 
reduced in number and were irregularly and diffusely scattered throughout the 
anterior lobe, being found in greater numbers in the posterior portion. The nuclei 
were often eccentric and varied considerably in size. The protoplasm contained 
numerous coarse and fine eosinophilic granules. The cell membranes were distinct. 
The basophils, although most numerous in the anterior portion of the anterior lobe, 
were also found in large numbers throughout the rest of the lobe, as well as in 
large groups in the tissues between the anterior and posterior lobes. The basophilic 
foci were composed either of single alveoli or of groups of alveoli in which prac- 
tically all the cells were of the large, heavily granulated, deeply staining basophilic 
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chromophobe cells comprised at least 50 per cent of the cells of the anterior lobe. 
Some of these contained isotropic fat globules. Occasionally, round cell infiltra- 
tions were seen in the posterior lobe in the region of the lipoidgranuloma. The 
epithelial investment of the posterior lobe was particularly rich in basophils. In 
the intervening tissue between the anterior and posterior lobes termed by some 
'‘pars intermedia” were islands or groups of cells arranged around cavities filled 
with dense colloid material and lined with cuboidal epithelium (retention cysts 
resembling greatly the alveoli of the thyroid gland). Within the colloid substance 
were desquamated epithelial cells. In the posterolateral portion of the anterior lobe 
were several large cysts, which were lined with squamous, columnar, occasionally 
ciliated epithelium, and which contained a gelatinous substance (vestiges of the 
hypophyseal cavity) . 

Occasionally, plasma cells were seen. Isotropic droplets were seen throughout 
the epithelial elements of the anterior lobe, perhaps most marked in the basophils. 

The posterior lobe consisted of dense, fairly acellular bands of matted together 
connective tissue fibers. The neuroglial elements were closely compressed; the 
interneuroglial spaces were practically obliterated. The entire lobe appeared 
atrophic and fibrotic, and there was a marked round cell infiltration. 

Osseous System ; Sections from the region of the cranial bone defect showed 
partial replacement of both tables by dense, acellular connective tissue which 
filled the diploe. The contiguous trabeculae showed arrested development. The 
osteoblasts were flat throughout. There was considerable evidence of bone 
destruction, namely, eroded trabeculae, in the vicinity of which were numerous 
osteoclasts. The dense connective tissue, which contained some blue-staining areas, 
probabh” calcified fibrous tissue, extended in places to the periosteum. Distal to 
the lesion there also appeared to be arrested development of the trabeculae. 

Sections from the proximal portion of the right femur showed fibrous replace- 
ment of the spongiosa. so that the entire area involved resembled compact bone. 
The fibrous tissue extended between the trabeculae, often enclosing them entirely. 
In some areas there was considerable osteoblastic proliferation, the osteoid tissue 
being quite thick. In other areas osteoclastic changes predominated. A few of 
the haver sian canals were dilated ; the regional bone was eroded and contained 
lipoid cells. The predominant feature in the femur was the connective tissue 
replacement of the spongiosa by an osteosclerotic process. 

Sections from the region of the sella turcica, ribs and vertebrae showed no 
significant changes. 

Testes: These presented marked atrophy of the seminiferous tubules bilaterally, 
more marked on the left, with replacement fibrosis and hyalinization. The inter- 
stitial cells were greatl}' decreased in number. The remaining intact tubules 
showed complete loss of spermatogenesis. 

Other Organs: The pineal body showed some hyalinization and connective 
tissue fibrosis with slight calcification. 

The thyroid gland showed the follicles distended with colloid substances. The 
lining epithelium was flat. No lipoid cells were seen. 

The pancreas showed slight autolysis. The islands of Langerhans were numer- 
ous, large and prominent. The nuclei of the epithelial cells were large and 
vesicular. 

In the suprarenal glands, the medulla was unusualN prominent and contained 
two definite ganglionic masses. The muscle coats of the suprarenal veins were 
irregularly hypertrophied. The cortex was thin, ' There was marked atrophy of 
the fascicular layer. The glomerular larger contained a moderate amount of lipoid 
substance. 
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The germinal centers of the lymph nodes were not distinct. There were several 
areas of hyalinization. The sinuses were filled with proliferated endothelial cells. 
No lipoid cells were seen. 

In the spleen, the malpighian corpuscles were prominent. Small scattered areas 
of hemorrhage were present in the pulp. The sinuses were obscured ; there was 
a slight increase in the endothelial elements. The walls of the smaller arterioles 
were thickened. There were no lipoid cells present. 

The kidneys showed a moderate amount of parenchymatous degeneration. The 
glomeruli were normal. 

In the prostate, some glands showed occasional epithelial hyperplasia. One 
gland was filled with proliferated epithelial cells. 

The epididymis showed increased density of the connective tissue fibers between 
the tubules. 

The gums showed cellular infiltration, consisting of plasma cells, lymphocytes 
and enlarged cells with vesicular nuclei. No lipoid cells were present. 

The liver showed parenchymatous degeneration. 

The tongue, esophagus, stomach, small and large intestines, gallbladder, 
diaphragm, heart, aorta, pulmonary artery, trachea, skin, and axillary and 
abdominal fat showed no significant abnormalities. 


COMMENT 

Age. — Hand’s disease (Schiiller-Christian syndrome) is seen most 
frequently in children, thirty-three of the fift}'^ reported cases having 
occurred in children in the first decade of life. The youngest Avas 2 
years old, and 50 per cent were less than 5 years old. Cases were 
reported as occurring in persons as late as the sixth decade, the oldest 
of these persons being 55 years. 

No. 26 7 6 6 2 2 1 

Age 0 5 10 20 30 40 50 ^ 

‘S'e.r. — Males are predominantly affected in about the proportion of 
2:1. Of fifty cases, thirty-four occurred in males and sixteen in 
females. 

Etiology . — The etiolog)^ of this disease is unknown. In several 
instances lipemia with hypercholesteremia has been noted. Normal or 
even subnormal values of the fat and lipoid in the blood stream, how- 
ever, are not incompatible with the existence of this disease. There is 
neither a climatic nor a geographic influence. Similar to other types of 
disturbances in lipoid metabolism (Niemann-Pick’s disease and 
Gaucher s disease) it is particularly frequent among Jews. As the dis- 
ease appears early in childhood, it is evident that occupation plays no 
important role.^ Frequently trauma appears to be the precipitating 
factor. According to the literature, heredity is not a factor, although 
there is one questionable instance of two cases occurring in one family 
(Herzenberg). 
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Symptomatology . — The sites of predilection for the deposition of 
the lipoid substances are the tissues of the head region, the structures 
being involved in the following order: (1) cranial bones, (2) orbit and 
(3) region of the pituitaiy gland and the tuber cinereum. The three 
cardinal symptoms of Hand’s disease, (1) defects of the cranial bones, 
(2) exophthalmos and (3) diabetes insipidus, are directly referable to 
the lipoidgranulomatous deposits in these regions. 

1. The skeletal system is particularly prone to lipoidgranulomatous involve- 
ment. The predominant osteoclastic changes in the cranial bones give rise to the. 
palpable, often pulsating and roentgenologicalh' demonstrable, cranial bone defects. 
The roentgenogram of the skull is characteristic, giving rise to the landkartcn 
Schadcl (“map skull”) (Schuller). The process is not merely confined to the 
cranial bones, but may also involve other parts of the skeleton, namely, the 
humeri, femurs, scapulae, ribs, vertebrae and pelvic bones (Thompson, Keegan 
and Dunn; Hochstetter and Veit; Schultz, Wermbter and Puhl'; Rowland; 
Herzenberg, Schiiller and Chiari ; Sosman; Ighenti, and others). In the case 
reported in this communication, the sacrum, femur and tibia were also involved. 
There was also cloudiness of the left antrum of Highmore with irregularity of 
the medial wall due to bony involvement. Thompson, Keegan and Dunn and 
Herzenberg also reported sinus involvement. The severe skeletal pains are sub- 
sequent to the lipoidgranulomatous changes and are particularly marked when the 
lesions are near the periosteum. 

2. The exophthalmos, which is sometimes unilateral (Hand, case 3; Schuller 
and Chiari) and exceptionally absent (Globig; Herzenberg; Sosman; our case), 
is due to the destruction of the orbital plate 'of the frontal bone by the granuloma- 
tous process, which at times may involve the retro-orbital structures (Rowland, 
case 1 ; Schuller and Chiari ; Wheeler) . Lipoidgranulomatous involvement of the 
sympathetic fibers to the mullerian muscle may also be a factor in the causation of 
the proptosis. 

3. The diabetes insipidus syndrome is referable to lipoidgranulomatous involve- 
ment of either the pituitary gland or the region of the tuber cinereum. Occasionally, 
as in our case, both of these structures show extensive involvement. Roent- 
genograms of the region of the sella turcica may show extensive destruction of the 
floor of the sella turcica and clinoid processes (Christian; Rowland, case 2; Cohen, 
Moreau and Murdoch; Pickham and Joel). On the other hand, this may be per- 
fectly normal (Grosh and Steffel ; Hand, case 2; Hausmann and Bromberg; our 
case, and others). 

Besides the cardinal symptoms forming the diagnostic triad of 
defects in the cranial bones, exophthalmos and diabetes insipidus, there 
are inconstant, though very significant other clinical findings in Hand’s 
disease, as follows : 

1. Gingivitis occurs with painful gums and falling out of the teeth due to 
lipoidgranulomatous destruction of the alveolar processes of the maxillary bones, 
though this majr be influenced as well by the lesion in the pituitary gland. These 
symptoms are frequently present very early in the disease, and it is not uncommon 
for the dentist to note the presence of a peculiar yellowish granulation tissue in 
the socket of an extracted tooth or about the gum of a loose tooth. 



CHEST ER-K UGEL—LIPOIDGRANULOM A TOS IS 


609 


2. Endocrine dyscrasias are found. Of these, the most common is dystrophia 
adiposogenitalis (Frohlich’s syndrome) as in the instances reported by Schuller, 
Kyrklund, and Schuller and Chiari. Dwarfism was noted by Grosh and Steffel, 
Alberti, Schultz, Wermbter and Puhl, and Rowland. Simond’s cachexia was 
reported by Hochstetter and Veit in a case with a pluriglandular syndrome. The 
asthenia is often unusually marked. Alental and physical retardation are men- 
tioned by manj' authors. Our case showed a pluriglandular picture with pre- 
dominant features of dyspituitarism. 

3. Splenohepatomegaly was noted by Herzenberg, Schultz, Wermbter and Puhl, 
and Ighenti. Wiedman and Freeman noted icterus associated with hepatomegaly 
due to obstruction of the portal passages by involved glands. 

4. Lymphadenopathy was noted by Berkheiser, Vampre, Herzenberg, Ighenti, 
and Kartagener- and Fischer.i-i The barely palpable axillary lymph nodes in our 
case showed lipoid cells on biopsy. 

5. The neurologic manifestations of this disease are varied, depending on the 
localization of the granulomatous lesions. Thus signs of increased intracranial 
pressure are mentioned by Hochstetter and Veit, Schuller and Chiari, and 
Frumann-Dalil and Forsberg. In the case of Schiiller and Chiari, focalizing signs 
of intracranial tumor were present as well. Signs referable to diffuse involvement 
of the central nervous system were present in our case. This aspect will be 
reported in a subsequent publication from the Neuropathological Department by 
Dr. Charles Davison. 

6. Cutaneous lesions were noted by Hand, Herzenberg, Hdfer and Ighenti. 
These may vary from bronzing to maculopustular, hemorrhagic or seborrhea-like 
lesions. Lipoid infiltrations of the eyelids (Dachslniud-Aiigcn) have been reported 
by Schuller and Chiari, Hochstetter and Veit, Pussey and Johnstone, and 
Kartagener and Fischer. 

7. Transient impotence was present in our case as well as in the instance 
reported b}'^ Hochstetter and Veit. 

8. Disturbances in hearing are mentioned by tiofer. Ighenti’s patient had an 
external otitis. Turner, Davidson and White reported involvement of the mucous 
membrane of the mouth, larynx, trachea and bronchi. In this case, trachectomy 
was performed because of laryngeal obstruction by a lipoid granulomatous mass. 

9. Cor pulmonale wnth failure of the right side of the heart was reported by 
Thompson, Keegan and Dunn. Chester reported cor pulmonade due to collapse 
induration of the lungs subsequent to lipoidgranulomatous infiltrations in a type of 
Hpoidgranulomatosis confined to the skeletal system (not in the cranial bones) and 
the internal organs. 

10. Susceptibility to infection at the site of the local lesion as well as to inter- 
current often terminating infections is a characteristic feature. In our case, the 
formation of persistent draining sinuses at the areas operated on is noteworth}'. 

Because of the widespread lesions and the subsequent protean clinical 
manifestations, a differential diagnosis offers considerable difficulty. 
A review of our case alone illustrates this contention. The diagnoses 
considered were the following: (1) various types of neoplasm with 
skeletal inetastases, such as Ewing's sarcoma, sarcoma of the reticulo- 

14. Kartagener, M., and Fischer, H.: Ztschr. f. klin. Med. 119:421, 1932. 
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endothelial system, primary pituitary neoplasms, multiple myeloma; (2) 
Hodgkin’s disease; (3) various types of granulomas, such as syphilis, 
tuberculosis, actinomycosis, glanders ; (4) chronic nonspecific granuloma. 

Apart from the presented classic picture of Hand’s disease and the 
unusually extensive iiwolvement of the central nervous system, this case 
is particularly interesting because of its endocrinologic aspects. The 
patient presents the clinical picture of dyspituitarism, namely, marked 
skeletal overgrowth, long arms, thick Avrists, big feet, adiposity, Avide 
pelvis, female distribution of pelvic hair, gluteal pads of fat, coarse, 
pseudomyxomatous, Avaxlike color of the skin, hypotrichosis of the face 
and loAver extremities, asthenia, droAA’siness, bradycardia, Ioav blood pres- 
sure, sAAbnormal temperature, lack of perspiration plus diabetes insipidus 
and loss of libido. The enlargement of the anterior lobe of the pitui- 
tar}^ gland associated Avith a marked diminution of the number of 
eosinophils, a definite hyperplasia and hypertrophy of basophils, an 
increase in the stroma, presence of a lipoidgranuloma in the capsule, a 
peculiar transformation of the chromophobe cells and marked fibrosis, 
atrophy and round cell infiltration of the posterior lobe is striking. 
The hyperplasia and hypertrophy of the basophils are noteAvorthy. It is 
of interest to note that Cushing, at a recent meeting of the Section 
of Neurology of the Ncav York Academy of Medicine, suggested the 
possibility of an unusual clinical syndrome associated Avith basophilic 
adenoma of the pituitaiy gland. Kraus’® attempted to draAv a rela- 
tionship betAveen constitution and the basophilic content of the anterior 
lobe of the pituitary gland. Designating a patient of normal propor- 
tions as mesothenic, he denoted the basophilic content of the anterior 
lobe as 3 plus. Asthenic persons, as those Avith tuberculosis or Addi- 
son’s disease, haA^e a greatly diminishecl number of basophils, AAdiile 
hyperasthenic and obese patients haA^e a greatly increased basophilic 
content. Thus the habitus in this case may be a factor related to the 
unusual number of basophils. The pituitary struma by pressure on 
the optic chiasma Avas possibl}- responsible for the marked diminution 
of vision and temporal notching of the Ausual field, both of Avhich had 
increased in degree at the second admission to the hospital. Reuse 
noted transient bitemporal hemianopia during pregnancy, AAdiich dis- 
appeared after parturition. 

There is a definite reciprocal relationship betAA’^een the pituitary 
gland and the testes. The association of lesions of the pituitary gland 
Avith subsequent gonadal atroph)’^ bas been noted by Custriny,’" Bar- 

15. Kraus, E. J. ; AHrchows Arch. f. path. Anat. 268:315, 1928. 

16. Reuse, cited by Erdheim, J., and Stumme, E. : Beitr. z. path. Anat. u. z. 
allg. Path. 46:1, 1909. 

17. Cited by Kon, J.; Beitr. z. path. Anat. u. z. allg. Path. 44:233, 1908. 
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• tels/® Cushing i** and Biedeld® It is of interest to note, however, that 
Tandler and Gross reported roentgen changes in the sella turcica 
in eunuchs. In the instance reported in the present communication, we 
believe that the changes in the pituitary gland are primary and tes- 
ticular atrophy secondary for the following reasons : 

1. In women following roentgen castration, Kon,-^ Kolde-^ and Rossle -- found 
engorgement of the pituitary gland. In these instances, marked hyperplasia and 
hypertrophy of the eosinophils and striking diminution of the basophils were noted. 
In a case of absence of the ovaries. Olivet “ reported a large pituitary gland 
showing a marked increase in the eosinophils and a small nodule of main cells. 

In eunuchs, the increase in the weight of the pituitary gland as shown by 
Fischerer is due to a marked increase in the eosinophils. Only in rare instances, 
notably the cases of Garfunkel =3 and Kon,3i were the findings different. In these 
there was a diminution in the eosinophils and basophils, and the chromophobe cells 
showed the changes associated with pregnancy, namely, the appearance of “preg- 
nancy cells.” 

2. In cases of dyspituitarism of the Frolich type, the testes may show no 
abnormality. 

3. The early symptoms of dyspituitarism in this case, as already noted, were 
present years before the impairment of libido or of potency. 

In view of the gonadal atrophy it is significant to note the 
prominence of the islands of Langerhans in the jDancreas. Gottlieb 
and Rossle reported hypertrophy of these islands after loss of tes- 
ticular function. 

In the differential diagnosis the frequent confusion with multiple 
myeloma is striking. In Gilmore’s case of Hand’s disease,-'* Bence- 
Jones protein was found in the urine, making the diagnosis even more 
difficult. In view of the skeletal changes and the fact that the Bence- 
Jones albuminose is present in other conditions even when there is no 
skeletal involvement, Bence-Jones albuminose should be looked for in 
every case of Hand’s disease. Tumors with skeletal metastases as 
carcinomas of the prostate, thyroid gland, bronchus, breast, etc., as well 
as hypernephroma, should also be excluded. 

The “peculiar yellow” sputum in this disease, provided it is not due 
to fatty degeneration of a pneumonic process, may be of value in 
detecting pulmonary involvement in the absence of roentgen findings. 

18. Cited by Garfunkel, B. : Beitr. z. path. .■^nat. u. z. allg. Path. 72:475, 1924. 

19. Cushing, H. : The Pituitary Body and Its Disorders, Philadelphia,' J. B. 

Lippincott Company, 1912. 

20. Tandler and Gross: Wien. klin. Wchnschr. 21:277, 1908. 

21. Kon, J.; Beitr. z. path. Anat. u. z. allg. Path. 44:233, 1908. 

22. Cited by Kraus, E. J. ; Drusen mit innerer Sekretion, in Henke, F., and 

Lubarsch, O. : Handbuch der speziellen pathologischen Anatomie und Histoloeie 
Berlin, Julius Springer, 1926, vol. 8. ^ ’ 

23. Garfunkel, B.: Beitr. z. path. Anat. u. z. allg. Path 72-475 1924 

24. Gilmore, M. E.; Texas State J. Med. 21:358, 1925. 
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The relief from some of the subjective symptoms at the time the 
patient was receiving roentgen therapy is significant. Schuller first 
noted the symptomatic and roentgenologic improvement in the skeletal 
lesions with roentgen therapy. It is very likely that the irradiation 
accelerates the healing process, which of itself goes on to fibrosis. 
Spontaneous remissions, however, occur, and progressive lesions may 
be detected during the course of roentgen therap}'^ (our case and 
numerous others). A diet in which fat is low and various endocrine 
products (thyroid, parathyroid, pituitaiy, insulin) have been tried 
without success. 

The evidence is insufficient for an attempted correlation of the 
unusual changes in the pituitary gland with this generalized disturbance 
of lipoid metabolism. It is apparent that the changes in the pituitary 
gland are not subsequent to roentgen therapy. 

SUMMARY 

A case of lipoidgraiudomatosis (type, Hand-Schiiller-Christian) in 
a man of 31 years with diffuse skeletal involvement, diabetes insipidus, 
dyspituitarism and extensive changes in the central nervous system is 
described. 

Postmortem examination showed (n) lipoidgranulomatous lesions 
in the skull, femur, pituitary gland and lungs and (&) increased vascu- 
larity in the anterior lobe of the pituitary gland, marked diminution in 
the number of the eosinophilic cells, adenomatous hyperplasia and hyper- 
trophy of the basophilic cells, a predominance of altered chromophobe 
cells and an increase in the stroma. The posterior lobe showed an 
increase in the stroma, marked fibrosis and round cell infiltration. 

The atrophy of the testicles, with its attendant clinical picture, was 
subsequent to a primary lesion of the pituitary gland. 

25. For the sake of brevity we have listed in the footnotes only the most com- 
prehensive bibliographic articles. Detailed references to all the cases mentioned 
maj^ be found in the publications cited in footnotes 1 to 9 and 14 and 24. A com- 
plete review of the literature mav be found in the publications cited in footnotes 
4 to 10. 



MECHANISM OF CALCIFICATION IN THE HEART 
AND AORTA IN HYPERVTTAMINOSIS D 


ARTHUR W. HAM, Al.B. 

TORONTO. OXT. 

Many confusing elements may be found in the explanations that 
pertain to the action of vitamin D, particularly with regard to the toxic 
effect which may be observed when experimental animals are given 
enormous doses of irradiated ergosterol. First, there has been some 
controversy as to whether the toxic effects were the result of the action 
of the vitamin or of that of other substances in the preparations used, 
but recent work, particular!}' that of Harris and Moore, and that of 
Harris and Innes,® appears to demonstrate that, in sufficiently large 
doses, the vitamin per se is toxic. Second, there is the problem whether 
the vitamin may not have a dual action, its beneficial effects in the treat- 
ment of rickets representing a different sort of activity from that 
observed in toxic hypervitaminosis. Third, there is the problem of 
whether, both in therapeutic and toxic doses, it has a local action on 
tissue or whether its action is only a general one on the calcium 
metabolism. Fourth, there is still a difference of opinion concerning its 
manner of action, some thinking it increases the solubility of calcium in 
the blood, and others that it acts through the agency of the parathyroid 
gland or of its hormone. 

It would seem that a solution of the problem concerning the mecha- 
nism of calcification in hypervitaminosis D would be of no small assis- 
tance in understanding some phases of the action of the vitamin. Many 
investigators have reported on the appearance of changes in the recipient 
tissues which are preliminary to the calcifications, and Vanderveer ® in a 
recent article depicted the results of careful histologic study in this field. 
Most of the experiments of this nature, however, have been conducted 
by the administration of the ergosterol over a relatively long period of 
time, so that there are difficulties in the way of deciding on the early 
changes. In this respect, the method used by Laas has much to com- 
mend it. as he administered the substance in single massive doses, and 
found that there was a latent period of only four days before calcifica- 

From the Department of Pathologj', St. Louis University School of Medicine. 

1. Harris, L. J., and Moore, T. : Biochem. J. 22:1461, 1928 ; 23:261, 1929. 

2. Harris, L. J., and Innes, J. R. M. : Biochem. J. 25:367, 1931. 

3. Vanderveer, H. L.: Arch. Path. 12:941, 1931. 

4. Laas, E. : Virchows Arch. f. path. Anat. 278:346, 1930. 
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tions occurred. In any event, there is at this time a considerable amount 
of opinion that leans to the point of view that in hypervitaminosis D 
there are evidences of degeneration in the tissues before calcifications 
occur. 

A decision as to the sequence of events in the tissues demonstrating 
calcification is of utmost importance, because it would throw a great 
deal of light on the question whether the action of the toxic doses is a 
local injurious one on tissues or only a general one on the calcium 
metabolism. In other words, it is important to decide whether the 
calcifications are the result of degenerative changes in the tissues or of a 
precipitation of calcium from the blood. In this connection, pathologic 
calcifications may be divided into two broad groups. The first group 
deirends for causation on the degenerative changes in the recipient 
tissues, and the mechanism may be either that described by Klotz,'' 
which depends on the breaking-down of fat with the formation of soaps 
and later more permanent deposits of calcium, or that of Wells,” which 
depends on the tissues assuming chai'acteristics more physical than 
chemical, which enable them to bind calcium. The second group of 
pathologic calcifications, are, however, fundamentally different, so far 
as their etiology is concerned. They depend for their causation, not on 
degenerative changes in the recipient tissues, but on a change in the 
blood, so that it becomes unable to retain all its calcium in solution. A 
good example of calcifications that depend on this second type of mecha- 
nism may be found in the metastatic calcifications seen in hypercalcemias 
associated with certain parathyroid tumors. 

This work is, therefore, concerned with a study of the sequence of 
events in the tissues in order that the calcifications may be classified. It 
was thought advisable to produce the lesions not only by long continued 
administration of vitamin D but also by administration of massive single 
doses, so that the cycle of events could be clearly followed. In one 
series, animals were killed each twenty-four hours after a large single 
dose of activated ergosterol.'^ One other point regarding the experi- 
mental procedure is of interest, namely, the method by which calcium 
was demonstrated in the tissues. Since it is evident from the work of 
Cameron ” that neither hematoxylin nor silver preparations are specific 

5. Klotz, O.; I. Exper. Med. 7:633, 1905; 8:322 and 504, 1906. 

6. Wells, H. G. : Chemical Pathology, ed. 5, Philadelphia, W. B. Saunders 
Company, 1925. 

7. In this paper the term “activated ergosterol” refers to irradiated ergosterol 
of unusual potency. The term “viosterol” is used in this paper as the substance 
commonly employed in therapeutic procedure. Strictly speaking, viosterol is a 
designation for irradiated ergosterol, but in the sense used in this paper it applies 
only to the strengths as found in the commerical preparations. 

8. Cameron, J. R. : J. Path. & Bact. 33:929, 1930. 
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stains for calcium, it was thought that the technic of incineration, as 
used by Policard,« Policard and Okkels and Scott for the detection 
of mineral content in microscopic sections, might prove to he the best 
method for demonstrating any increase in mineral content in the tissues. 
Duplicate sections of the stained preparations were prepaied thioughout 
the work by this technic. 

material and methods 

Forty rats of good laboratory stock were used in the exiierimeiits. These were 
di\dded into four series. 

Series 1 consisted of seven experimental animals and seven controls. Tlic 
animals were full-grown males. Each received approximately 3 cc. of viosterol. 
250 D, per day. One e.xperiniental animal and one control were killed each fifth 
day. 

Series 2 consisted of five rats, each of which was given 3 cc. of viosterol, 
250 D, each day. They were killed at various times ranging from twenty-eight 
to thirty-eight days. 

Series 3 consisted of seven experimental and four control young animals. 
Each of the former received 0,33 cc. of activated ergosterol 10,000 X, at the 
beginning of the experiment. One rat was killed at the end of forty-eight hours, 
and on the fifth morning the remaining six rats were found dead in the cage. 

Series 4 consisted of ten half-grown male rats. Each of these received 0.25 cc. 
of activated ergosterol 10,000 X at the beginning of the experiment, and two rats 
were killed each twenty-four hours following the single administration. 

The vitamin was administered per os by a dropper in series 1, and by mixing 
it with the food in the other three series. The animals were on a stock laboratory 
diet which contained an ample supply of calcium. The animals were in ever}' case 
killed by ether anesthesia. Three animals in series two were given an injection 
of alizarin red, 2 cc. of a 1 per cent solution. Material taken at autopsy included 
the heart, aorta, lungs, spleen, liver, kidneys, thyroid and parathyroid glands, 
long bones and incisor teeth. Specimens were fixed in formaldehyde, Flemming’s 
solution and alcohol formaldehyde. Some frozen sections were cut and stained 
for fat with scarlet red. Paraffin sections of the complete series were stained 
with hematoxylin and eosin. Other sections were stained with alizarin and with 
osmic acid and safranin. A complete set of serial sections duplicating the 
hematoxylin and eosin series was prepared for incineration by the following 
technic: The fixative used was 9 parts absolute alcohol and 1 part neutral 
formaldehyde. Blocks were then moved directly into absolute alcohol and 
embedded by the usual method in paraffin. Sections were then cut and floated on 
slides with paraffin oil. Sections were then incinerated for ten minutes at approxi- 
mately 178 C., five minutes at approximately 256 C., five minutes at approximately 
350 C, five minutes at approximately 454 C, five minutes at approximately 556 C , 
and a minute and a half at approximately 600 C. They were examined by dark 
field illumination. 


9. Policard, A.: Protoplasma 7:464, 1929. 

10. Policard, A., and Okkels, H. ; Anat. Rec. 44:349, 1930. 

11. Scott, G. H.: Bull, d’histol. appliq. a la physiol. 7:251, 1930. 
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OBSERVATIONS 

In series 1, each experimental animal received daily 3 cc. of viosterol and 
an animal was killed about every fifth day. The aortas showed little change 
until the seventh rat was killed, after thirty-nine days of the administration of 
viosterol. This rat showed a definite calcareous deposit in the outer third of the 
aortic media, which appeared in the hematoxylin and eosin sections to be in the 
forms of an incrustation on the elastic fibers and a diffuse calcification of several 
of the muscle cells situated between the elastic fibers. The coronary vessels 
appeared to be normal. 

Series 2 consisted of five animals which received viosterol for from twenty- 
eight to thirty-eight days. It was administered by mixing it with their food. The 
aortas of three of these animals showed calcareous deposits. These were found 
in greatest numbers in the arch and fairly frequently in the upper part of the 
descending aorta. The animals given an injection of alizarin red showed clearly, 
in the gross, pinkish areas in the wall of the vessel. On section, a rather patchy 
distribution of the lesions was found, areas of calcareous deposit being scattered 
in the inner, middle and outer thirds of the media. When the lesion was extensive, 
it was usuallj’ located in the inner third of the media. In the hematoxylin and 
eosin preparations, the lesions showed as incrustations along the elastic fibers 
together with scattered calcifications of the area normally occupied by muscle cells 
and fibroblasts between the elastic fibers. At the site of a lesion, the elastic fibers 
were often spread widely apart, sometimes to two and three times the normal 
distance. In the animals showing calcification of the aorta, the cardiac muscula- 
ture showed patchy areas of calcification, which were often associated with necrosis 
of tissue and infiltration by mononuclear and polymorphonuclear leukocytes. 
The branches of the coronary vessels afforded perhaps the best illustration of the 
calcareous lesion seen in the animals. In the sections stained with hematoxylin 
and eosin, these vessels stood out strikingly as edematous, amorphous, granular, 
blue-colored rings, when cut in cross-section, in which nuclei and cell outlines 
could be identified only infrequently. The muscle cells of the media appeared to 
be affected to the greatest extent, and the region about the coronar}' vessels often 
showed marked inflammatory cell infiltration associated with calcium deposits. 
The incinerated sections showed the coronary vessels standing out as bright rings 
containing greatly increased amounts of mineral matter. The plaques in the aorta 
were also seen to contain large amounts of mineral matter. The elastic fibers, 
which showed little mineral matter in normal sections, were also seen to become 
involved in the process and on occasion appeared to be heavily infiltrated with 
mineral. 

The sections fixed in Flemming’s solution and stained with osmic acid showed 
only a slight amount of fat in the calcareous lesions, nothing of any note. Frozen 
sections stained with scarlet red showed the same results. 

Thus the lesions encountered in this series of animals showed edematous areas 
in the aortic wall containing large amounts of mineral, probably calcium, which 
Vv'as evident in the degenerating and necrotic muscle tissue, but which was most 
marked at the peripherj^ of these lesions, where it formed incrustations on the 
adjacent elastic fibers. In many instances, the latter appeared to be completely 
calcified as well, demonstrating fractures and other evidences of degeneration and 
necrosis. The coronary vessels were most markedly calcified, the muscular media 
being the chief site of involvement. Furthermore, patchy areas of the cardiac 
musculature were also calcified, and both these areas and the coronary vessels 
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showed inflammatory cells present about them. The greater calcification in this 
series over the first series may be ascribed to the method by which the viosterol 

was administered. ‘ . , , r i 

In series 3, each experimental animal received one single dose of activated 

er°-osterol 10,000 X. The first animal was killed forty-eight hours after receiving 
a single dose; it showed extensive calcifications of the coronary vessels together 
with patchy areas of calcification in the cardiac muscle and aorta. The remaining 
six animals of this series died at approximately the end of ninety-six hours ; they 
also showed extensive pathologic lesions. The most striking feature of the picture 
was found in the coronary vessels, which showed their media to be converted to 
amorphous-like material, which in the hematoxylin and eosin preparations appeared 
to contain a large amount of calcium, a finding that was substantiated by the 
incinerated sections, as they showed greatly increased mineral content. Again 
there was an inflammator}' cell infiltration about tbe coronary vessels as well as 



Fig. 1. — A, section of normal rat aorta; hematoxylin and eosin stain; X 250. 
B, incinerated section of normal aorta; dark field illumination; X 250. The 
elastic fibers may be seen as clear bands between the muscle cells and fibroblasts. 


some patchy inflammatory areas in the cardiac musculature not intimately related 
histologically to vessels but demonstrating calcification. 

Because of the relatively swift production of the lesion, it was thought advisable 
to duplicate the procedure used in series 3 with a slightly smaller dose and kill 
animals each twenty-four hours in order to find the preexisting picture correspond- 
ing to the characteristic one found in series 3. Consequently, in series 4, ten 
animals were utilized, and two were examined each twenty-four hours. Photo- 
micrographs of this series are to be seen in figures 2 and 3. 

At twenty-four hours, in series 4, the hematoxylin and eosin sections showed 
no obvious change from the normal (fig. 1). Incinerated sections showed the 
muscle fibers and coronary vessels to possess approximately the same mineral 
content as the normal ones. The aorta showed a regular distribution of elastic 
tissue with no obvious increase in mineral in the muscle cells of the media (fie 
2 A and B). ^ 
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At forty-eight hours, lesions were prominent. In the stained sections, the 
coronary vessels showed marked thickening caused by an edematous amorphous 
change of the musculature of the vessels, which took a deep blue stain with the 
hematox 3 din. Patches of musculature, usually but not always related to vessels, 
also showed this change in the cytoplasm of the cells, and these areas as well as 
the vessels shoved an inflammatory cell infiltration about them. Sections from 



Fig. 2. — A, section of rat aorta twentj'-four hours after administration of 
activated ergosterol; series 4; hematox}din and eosin stain; X 250. No obvious 
degeneration is evident. B, incinerated section from same block as A; dark field 
illumination; X 250. The elastic fibers are still seen as clear bands. C, section of 
aorta fort 3 '-eight hours after administration of activated ergosterol; series 4; 
hematoxjdin and eosin stain; X 250. The characteristic lesion may be noted. 
D, incinerated section from same specimen as C; dark field illumination; X 250. 
Note the great increase in mineral content in lesion. 




Fig. 3. — A, section o£ cardiac muscle and coronarj' vessel twenty-four hours 
after administration of activated ergosterol; hematoxylin and eosin stain; X 250. 
No evidence of calcification or of marked degeneration is present. B, incinerated 
section from same specimen as A ; dark field illumination ; X 250. Note the 
normal distribution of mineral. C, section of cardiac muscle and coronary vessel 
forty-eight hours after administration of activated ergosterol; hematox 3 din and 
eosin stain ; X 250. The calcification of the vessel and part of the cardiac muscle 
may be seen together with the inflammatory cell infiltration. B, incinerated section 
of same preparation; dark field illumination; X 250. Note the great increase in 
mineral matter in the wall of the vessel and in certain areas of cardiac muscle. 
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the arch of the aorta showed edematous areas in the inner third of the media, 
which were situated between adjacent clastic fibers. These showed areas of deep 
blue staining, which was deepest along the elastic fibers (figs. 2 C and 3 C). 

The incinerated sections showed a striking scries of pictures. The coronary 
vessels in the heart stood out as thick- walled tubes of mineral matter (fig. 3 C 
and D). The change from the picture twenty-four hours earlier was remarkable. 



Fig. 4. — A, typical lesion produced in aorta by a single enormous dose of 
activated ergosterol ; hematoxjdin and eosin stain ; X 200. B, typical picture of 
calcified coronary vessel, calcified cardiac muscle and inflammatorj' cell infiltration 
produced b}' one single enormous dose of irradiated ergosterol ; hematoxjdin and 
eosin stain; X 300. 


The cardiac musculature also revealed the patches observed in the hematoxylin 
and eosin sections to be heavilj' infiltrated with mineral (fig. 3 C and D). The 
aorta showed the edematous patches in the inner third of the media to be also 
heavily infiltrated with mineral matter (fig. 2 C and D). 
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At seventy-two hours, much the same type of ' picture was shown as that 
observed at forty-eight hours. Each section of the heart showed the same type of 
inflammatory ceil infiltration about the coronary vessels, and the latter as well as 
the aorta showed relatively huge amounts of mineral deposit. 

Before attempting to discuss the significance of the results obtained 
in this tvork, the method by which calcium was demonstrated should be 
commented on. It is apparent that there was, in the sections, a fairly 
close correlation between the deposits stained by hematoxylin and the 
deposits shown by the incineration technic to be mineral matter. 
Furthermore, these same plaques in animals given an injection of 
alizarin red were colored, so that there seems to be good reason to believe 
that hematoxylin demonstrates fairly well rather massive deposits of 
calcareous material when these are formed in the body. 

On the other hand, there is good reason to suspect that the incinerated 
pictures rather minimize the increase of calcium which occurs in the 
pathologic lesions. The normal incinerated section demonstrates all the 
mineral ash, only a part of which is calcium, but it is probable that 
the increase in mineral content at the site of the lesions is almost all 
calcium, so that the increase in calcium is probably much greater than is 
apparent. 


COMMENT 


It has been stated previously that an important problem concerns the 
calcifications of hypervitaminosis D, whether they belong to the group 
dependent on degenerative changes in the recipient tissues or to the 
group dependent on the inability of the serum to retain all its calcium 
even in the vicinity of normal tissues. Calcifications of this second type 
are not uncommonly seen in certain examples of hyperparathyroidism. 
Ihey have been produced experimentallj'^ with excessive doses of para- 
thyroid hormone by both Leaner and Hueper.^'* Katase described 
calcifications of this sort which were produced by injecting calcium salts 
into the body by several different routes. Furthermore, Rabl and later 
Butler^® produced calcifications in mice on a high calcium intake by 
alternating acid and basic diets. 

On turning to the experiments performed in this particular work, it 
is evident that the striking feature was the extreme rapidity with which 
calcifications of the aorta, coronary vessels and cardiac musculature 
could be produced. Only second in importance is the fact that twenty- 
four hours after the administration of the activated ergosterol and onh- 


12. Leaner, A.: J. Lab. & CHn. Med. 14:921, 1929. 

13. Hiieper, W.: Arch. Path. 3:14, 1927. 

14. Latase; Beitr. z. path. Anat. u. z. allg. Path. 57:516, 1914 

15. RabI: Virchows Arch. f. path. Anat. 245:542, 1923. 

16. Butler, M. ; Proc. New York Path. Soc. 24:79, 1924. 
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twenty-four hours before the appearance of massive calcifications, there 
were no marked degenerative lesions in the described tissues which would 
])resage such an imminent catastrophe. Furthermore, the massiveness 
of the calcification together with the previous points commented on 
would indicate almost beyond question that the calcifications of hyper- 
vitaminosis D produced by this experimental procedure belong to .the 
type of calcification that is dependent on the inability of the serum to 
retain all its calcium, rather than on preliminary degenerative changes 
in the recipient tissues. 

This conclusion seems to be the only one that would be in harmony 
with other recent observations regarding the toxic action of the vitamin. 
Bills and Wirick showed that the toxicity of irradiated ergosterol 
could be intensified by increasing the amounts of calcium in the food. 
More recentl}^ Harris and Innes ■ performed some exceedingly interest- 
ing work in this direction and may be quoted as follows : 

An increase in the calcium content of a diet intensifies the severity of the 
hypervitaminosis and gives rise to an increased formation of the calcareous 
deposits, at a given level of vitamin D excess. With diets virtually devoid of 
calcium and phosphorus, on the other hand, a hypervitaminosis of a distinctive 
character can still be produced provided now that the level of vitamin D excess is 
sufficiently raised ; under these conditions calcareous deposits are not in evidence 
but there is a greatly increased resorption of bone substance. 

These findings appear to indicate that the calcifications seen in hyper- 
vitaminosis depend, not on the direct action of the vitamin on the tissue, 
but on its ability to so disturb the calcium metabolism that calcifications 
are produced. Therefore in contrast to the sequence of events usually 
observed in the calcifications that occur under a normal calcium 
metabolism, it appears that in hypervitaminosis D the degenerations 
observed in the lesions are a result of the disturbance of calcium 
metabolism, if not of the deposition of calcium. 

In considering the manner in which calcifications of normal tissue 
may be produced by means of alterations of the calcium metabolism, a 
rather complicated problem is encountered. The calcifications do not 
appear to depend on simple hypercalcemia. It should be remembered 
that normally the blood contains more calcium than can be explained 
b)’’ the laws of simple solution. Furthermore one must visualize a 
mechanism by which the blood is able to build up a high calcium content 
and yet be unable to retain it in solution. Many of the data regarding 
the manner in which calcium is carried in the blood have been, reviewed 
and discussed in previous contributions (Ham as well as the 
hypothesis which relates to the equilibrium that exists between the 

17. Bills, C. W.. and Wirick, A. M.: J. Biol. Cliem. 86:117, 1930. 

18. Ham, A. W. : Cartilage and Bone, in Cowdrj' : Special Cytblog>’, ed. 2. 
New York, Paul B. Hoeber, Inc., 1932 : Angle Orthodontist, to be published. 
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nondiffusible calcium of the blood, the diffusible calcium of the blood 
and the calcium of the bones. The uncertainties that exist regarding 
some phases of the calcium metabolism render an understanding of the 
mechanism of precipitation rather difficult, but there seems to be suf- 
ficient evidence to describe at least three possilde mechanisms by which 
the blood could acquire more calcium than it could retain at a latei time. 
These will now be briefly considered. 

1. Wells® described a mechanism which could account for the 
precipitation of calcium in the tissues in cases of h^'pei calcemia by con- 
sidering that saturated serum of high carbon dioxide content would be 
forced to release calcium if the reaction of the serum became more 
alkaline. This mechanism would account for the deposition of calcium 
in the lungs, if serum saturated with calcium passed through the lungs 
and lost carbon dioxide, and this explanation has been used to account 
for the calcifications which appear to occur in cases of hypercalcemia 
in other areas of acid excretion. It should be remembered, however, 
that the serum normally contains more calcium than can be accounted 
for by the larvs of simple solution, and as it is very probable that the 
serum calcium exists in both a nondiffusible and a diffusible form, it is 
also probable that this explanation instead of applying to the total serum 
calcium concerns more particularly the diffusible form. 

2. A second factor which also comes into play regarding the solubil- 
ity of the calcium of the blood is well illustrated by findings that have 
been recorded in certain cases of h}q)erparathyroidism by Bulger, Dixon, 
Barr and Schregardus.^® They pointed out the tendency for a reciprocal 
rise and fall of the calcium and phosphorus levels, and showed that the 
blood calcium level could be lowered by the administration of sodium 
o?-tfio-phosphate. If one applies the theory concerning the solubility 
product of electrolytes in solution, it is apparent that when the ionized 
calcium of the blood is near the saturation point, the addition of further 
ions to the serum could easily result in the precipitation of the less 
soluble calcium salts. These authors suggested this possibility, and the 
recent work of Hess, Benjamin and Gross,^® who administered sodium 
bicarbonate in experimental hypercalcemia, and found that this procedure 
not only lowered the blood calcium level but caused an increase in the 
amount of calcium in the tissues, tends to support this hypothesis. 

3. Both the preceding theories could account for the precipitation 
of calcium from serum if the diffusible calcium was at or near the 
saturation point. Consequently the factors that allow the diffusible 
calcium to attain the saturation point are of distinct importance. In this 


19. Bulger H A.; Dixon, H. H.; Barr, D. P., and Schregardus, O.: T Qin 
Investigation 9:143, 1930. 

20. Hess, A. R; Benjamin, H. R., and Gross, J.: J. Biol. Chem. 94:1, 1931. 
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regard a rather complicated situation is seen to exist, and as yet there 
is no absolute proof for the following hypothesis, but as there is much 
evidence that points in its direction it was thought advisable to 
present it. 

It should be remembered that there is not necessarily a relationship 
between the level of the total serum calcium and the precipitation of 
calcium from the serum ; that is, calcifications do not necessarily appear 
to result from hypercalcemia. Shelling observed that parathyroid- 
ectomized rats more readily show calcifications following excesswe 
administration of vitamin D than do normal rats. On the other hand, 
although the level of the total serum calcium does not appear to hear 
a distinct relationship to the develoimient of calcifications, there may 
be a vei*}^ close relationship between the level of the diffusible calcium 
and the institution of calcifications. There is good reason to believe 
that the nondiffusible and the diffusible calcium do not keep their normal 
relationships in hypercalcemia (Morgulis and Perley -- and others), as 
during the attainment of hypercalcemia there appears to be a shift of 
calcium ions from the diffusible to the nondiffusible and also a shift from 
the intestine or bones to the diffusible, so that both are raised, but the 
greater increase is in the nondiffusible calcium. When, however, 
hypercalcemia is attained, if there is no further administration of para- 
thyroid hormone or Vitamin D, the nondiffusilde calcium begins to 
break down, and this break-down could easily be accompanied by a 
rather steady release of calcium ions, which could quickly bring the 
diffusible calcium to the saturation point and beyond this point result 
in precipitations (Ham^®). Thus it is entirely possible that calcifica- 
tions would most readil}' occur on the down-swing of the serum calcium 
curve. This h3^pothesis could explain the calcifications being produced 
in parathyroidectomized animals more readily than in nonnal animals, 
because the fall of the temporarily increased serum calcium would be 
greater than it would be if the animal had a stable parathyroid 
mechanism. It also could explain the latent period that occurred before 
the onset of calcifications following one single dose of irradiated 
ergosterol in both Laas’ experiments and the ones reported in this paper. 
This hypothesis would also indicate that oscillations of the serum 
calcium level would be more likely to result in calcifications than 
steadily maintained simple hypercalcemia. In other words, it seems 
not unlikely that there is a possibility of the diffusible calcium being 
kept close to the saturation point, as the serum calcium is falling from 
a hypercalcemia peak b}'^ a continued release of ions from the nondif- 
fusible calcium, and any condition that would allow for saturation of 

21. Shelling, D. H.: Proc. Soc. Exper. Biol. & Med. 28:303, 1930. 

22. Morgulis, S., and Perley, A. M.: J. Biol. Chem. 88:169, 1930. 
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the serum with diffusible calcium would allow calcifications to ensue 
not only by the previously described mechanisms but also by the process 

in itself. ^ 

The rather characteristic lesions produced in both the arteries and 
the cardiac musculature (fig. 4), it is thought, are best explained by 
the rather massive amounts of calcium that are deposited. On the 
other hand, one must remember that the administration of vitamin D 
in enormous amounts could first cause a withdrawal of calcium from 
the bones and possibly other tissues into the blood. There appeals to 
be good reason to suspect that the calcium metabolism of cells could 
be considerably disturbed not only during the deposition of calcium, 
but also in the period of withdrawal antecedent to the deposition. 
In the sections studied in this work, the obvious lesions were always 
associated with a deposition of calcium, and the early degenerative signs 
described by many authors were not obvious. On the other hand, it is 
admitted that the rather severe methods used in this work were con- 
ducive to marked lesions, and it is possible that by adjusting dosages 
and intake of calcium lesions could be produced by the withdrawal of 
calcium from tissues during the phase of the rise in the blood calcium 
level. It is, of course, well known that the reaction of the cells of bone 
in response to a Avithdrawal of calcium from the matrix by parathyroid 
hormone or irradiated ergosterol is marked, so that tissue changes in 
other cells of the body could logically be expected. In this work, how- 
ever, the well marked lesions were the edematous calcium-containing 
area between the elastic fibers in the aorta, with degeneration and calci- 
fication of both cells and fibers, the calcification of the wall of the 
coronary vessels, and zones of calcification and inflammatory cell 
infiltration in the cardiac muscle. 

It appears' interesting that a picture of myocarditis can be so readily 
produced by disturbing the calcium metabolism. Of course, these areas 
of inflammatory cell infiltration are associated with depositions of 
calcium, but there is a possibility that Avith less severe doses the inflam- 
matory patches might be produced without such obviously large amounts 
of calcium. The predominant cells m the exudate are large mono- 
nuclears, and there are on occasion polymorphonuclear leukoc 3 des. 
There is a marked tendency for the lesions to be situated about the 
coronary vessels. 

SUMMARY 

Enormous single doses of irradiated ergosterol will produce massive 
calcifications in the aorta, coronary r^essels and cardiac musculature of 
the rat as soon as forty-eight hours after administration. Sections from 
tie tissues twenty-four hours after administration show nothing that 
would presage such an imminent catastrophe, so that the calcifications 



626 


ARCHIVES OF PATHOLOGY 


do not appear to depend on degenerative changes in the recipient tissues. 
On the other hand, the rapidity of formation, together with the massive- 
ness of the calcifications, suggests veiy strongly that the prime factor 
in their causation is the inabilit}'^ of the serum to retain all its calcium 
in solution. It is suggested that precipitation depends on saturation 
of the serum with diffusible calcium plus other factors. These could 
be a change in carbon dioxide tension, the addition of other ions which 
would force a precipitation of calcium salts, or a continued liberation 
of ions from the nondift'usible calcium after the diffusible calcium had 
reached the point of saturation. It seems probable that conditions 
suitable for precipitation could be more easily obtained as the serum 
calcium level is falling after the attainment of hypercalcemia. 

A marked inflammatoiy cell infiltration developed about the affected 
coronary vessels and about the calcified areas of cardiac muscle. 

The eAudence indicates that the toxic action of vitamin D does not 
depend on a quality separate from that on which its therapeutic action 
depends, and that the vitamin does not necessarily possess a specific 
toxic effect on tissues, but that the calcifications of hypervitaminosis D 
can be explained by its action on the calcium metabolism. 

It is also suggested that the calcifications of the variety that depend 
on the inability of the serum to retain all its calcium in solution depend 
for their causation to a greater extent on the level of the diffusible 
calcium than on the level of the total serum calcium. 

It should be clearly indicated that the so-called toxic effect of 
vitamin D demonstrated in these experiments was obtained only with 
enormous amounts of the vitamin, and that the doses used were 
infinitely be3’ond those utilized therapeutically in the administration of 
cod liver oil or A'iosterol. 
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The first description of a case of congenital cyst of the lung has been 
accredited to Nicolaus Fontanus.^ Since his time a number of cases 
have been reported, and upward of fifteen names have been proposed 
for the condition. While many of these are based on incorrect data, 
certain features stand out rather prominently. In the cases in which 
the cysts are large, death often occurs in ntcro, during infancy or at best 
usually before the age of 25 years. In those in which the cysts are not 
large the average age attained is 55 years and exceptional!}’’ 84 }^ears 
(Buchman-), although death may occur in infancy owing to rupture 
of a small cyst with resulting pneumothorax (Miller®). The condition 
may involve only one or both lungs, or a whole lobe or a part of one, or 
it may spring from the parietal pleura entirely unassociated with ixfimo- 
nary tissue. There may or may not be a demonstrable connection with 
the bronchial tree (Pappenheimer ■*). There may be an associated mal- 
formed artery (Rosenthal®), hemihypertrophy of the body ( Arnheim °) 
or neoplasia (Heller ^) and the distended bronchi may or may not be 
pigmented. The presence or the absence of cartilage in the walls of the 
bronchi and the character of the epithelial lining have been utilized as 
points in determining the intra-uterine time at Avhich the error in devel- 
opment occurred. The cystic cavities in Dustin’s case were lined by 
multinucleated giant cells.'" Careful study of the reported cases utilized 
in classifications shoivs that there is little basis for subdividing them. 

From the Pathological Laboratories of the Jefferson Medical College and 
Hospital, aided by the Martin Research Fund. ' 

1. Meyer, H.: Virchows Arch. f. path. Anat. 16:78, 1859. Bartholihus, 
Thomas, cited by Malpighi, Marcello : Opera omnia seu thesaurus locupletissimus 
botamco-medico-anatomicus, viginti quatuor tractatus complectens et in duos tomos 
chstributus (complete works), Leyden, P. van der Aa, 1687, vol. 2, p. 349. 

2. Buchman, E.; Frankfurt. Ztschr. f. Path. 8:263, 1911. 

3. Miller, R. T.; Arch. Surg, 12:392, 1926. 

4. Pappenheimer, A. M.; Proc. New York Path. Soc. 12:193 19r 

5. Rosenthal, S. R.: Arch. Path. 12:387, 1931. 

6. Arnheim, G.; Virchows Arch. f. path. Anat. 154:300, 1898. 

7. Heller, A.: Deutsches Arch. f. klin. Med. 36:189, 1884-1885. 

7a. Dustin, A. P. : Arch, de biol. 42:229, 1931. 
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Many have been so poorly studied that only outline descriptions exist, 
and because of the ambiguity of these the cases have readily lent them- 
selves to such classification. Congenital cysts generally come to autopsy 
unrecognized or undiagnosed (Koeckert,® Muller”). The following 
case is presented because of the association of an interesting ph)'sical 
sign and also because the opportunit}'^ of making a detailed morphologic 
study of the affected area was utilized. 

REPORT OF CASE 

Clinical History . — A white woman, aged 54, entered Jefferson Hospital, in the 
service of Dr. Burgess Gordon, on Nov. 21, 1930. She had alwaj's been strong and 
healthy and had worked hard as a housewife and as a domestic servant. Her best 
weight had been ISO pounds (68 Kg.), eighteen years before her admission to the 
hospital. During her entire life she had coughed and expectorated moderately. 
She was not subject to acute respiratory infection, although epistaXis had been 
fairly frequent. During the past three years she had been a p.itient in three hos- 
pitals because of gradually developing weakness, loss of weight (42 pounds 
[19.1 Kg.]), increased cough and several heart attacks characterized by palpitation, 
precordial pain, dyspnea and syncope. 

, There was deepening of the supraclavicular and infraclavicular fossae ; the ribs 
and sternum were prominent. The chest was fiat, more so on the left, and expan- 
sion was limited throughout. There were patchy areas of dulness and hyper- 
resQiiance, also of increased and decreased fremitus. The breath sounds were 
roughened, prolonged and in places cavernous. Whispering pectoriloquy was heard 
over several small areas. A mixture of fine and coarse crackling and musical 
rales was widespread. A sound identical with a pleural friction rub was heard 
over the entire chest wherever the stethoscope was placed. Respirations averaged 
between 28 and 40 per minute. The fingers were clubbed, and there was a slight 
scoliosis involving the lower dorsal and upper lumbar vertebrae. The heart was 
rapid, impulse feeble; the sounds were muffled except the second pulmonic beat, 
which was accentuated. The blood pressure was 110 systolic and 60 diastolic. The 
pulse beats averaged 110 per minute. Occasionally there was pyrexia. 

The urine was normal. No tubercle bacilli were found in the sputum. The 
hemoglobin content ranged from 75 to 105 per cent ; the red blood cells were from 
4,200,000 to 5,320,000 per cubic millimeter ; the color index was 0.9 ; the white 
blood cells averaged about 6,000 per cubic millimeter, with a normal differential 
count. The Wassermann and Kahn tests were not made. 

The roentgen films of the chest were described as showing a general involvement 
of both lungs, which appeared as though thickly sprinkled by small lumps of raw 
cotton. The bronchial tree was made out with difficulty. The appearance was con- 
sidered to be that of generalized pulmonary tuberculosis. In another report, the 
changes were described as follows: “There is a tuberculous infection involving 
both lungs with cavities at the right apex. Throughout the rest of the right and 
in the lower three fourths of the left lung there are numerous exudative foci. From 
the x-ray point of view the lesion is undoubtedly chronic and long standing, but it 
is not well healed.” 


8. Koeckert, H. L. : Am. J. Dis. Child. 17:95, 1919. 

9. Muller, H., in Henke, F., and Lubarsch, O.; Handbuch der speziellen 
pathologischen Anatomic und Histologic, Berlin, Julius Springer, 1928, vol. 3, 
pt. 1, p. 557. 
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The diagnosis of pulmonary tuberculosis was made m all the hospitals. ^ Other 
diagnoses were chronic bronchitis, bronchial asthma and chronic myocarditis. 
Death occurred on Jan. 20, 1931, during an attack of acute cardiac insufficiency 

complicating pneumonia. 

Postnwrfcm Examination.— Th^ pleural surfaces were glistening and not 
adherent (fig. 1). Just beneath and showing through the visceral layer were 
round, gray, slightly elevated, sharply circumscribed nodules averaging from 1 to 
3 mm. in diameter. The intervening depressed tissue (from a fraction of a mil- 



Fig. 1. — Drawing of the lung; PI, pleural surface; Sp, subpleural band show- 
ing distended bronchi and stroma; Brt, dissection of distended bronchus and its 
branches, showing its subpleural ramification distal to Dh; Ct, large, smooth-lined, 
cystlike cavity; Dta, distended bronchi lying among alveoli, Alv. 


limeter up to 4 mm. wide) was sclerotic and airless. The nodules were nufnerous, 
the picture simulating somewhat that of miliary tuberculosis or that of widespread 
neoplastic metastases. The lungs cut with increased resistance. On section, these 
nodules \vere found to be thick-walled cavities. There were a few subpleural 
elevated, smooth-lined, thin- walled cysts measuring up to IS mm. in diameter. 
Some of these contained as many as five openings, while in others, despite the most 
careful search, none could be demonstrated. Immediately beneath the pleura, dis- 
tributed uniformly around the periphery of both lungs, was a layer varying in 
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thickness from a few millimeters to 3 cm., which was firm and mottled gray and 
dark red. It consisted of fibrous tissue in which cavities were present. These 
cavities varied in size from smaller ones barely visible without a magnifying glass 
to the larger ones already described. On careful dissection it was possible to 
follow some of these for a considerable distance in various directions. Proximally 
some communicated with the main bronchial tree. Distally thej’’ extended through 
the fibrous area to the under surface of the pleura, where thej" ramified parallel or 
tangential to it. They ended blindly or in a branch too small to be followed. The 
lumina of these distended bronchi were irregularly widened and narrowed and 
partially occluded with thick, gray, tenacious mucus. The mucosa ever 3 "where lay 



Fig. 2. — Lung. The pleura can be seen at the bottom of the photomicrograph. 
The character, contents and lining of the distended bronchi and the nodular 
accumulations of small round cells in the vascular connective tissue are shown ; 
X 100. 

in fine annular folds. Proximal to this subpleural bandlike area, the liing was con- 
solidated with a recent pneumonic exudate. The bronchi showed cjdindric and 
fusiform dilatations and appeared to be increased in number. The right lung mea- 
sured 21 bj' 16 bj'^ 6 cm. and weighed 690 Gm. The left lung measured 22 by 18 
bj' 6 cm. and weighed 720 Gm. 

Other findings (confirmed by microscopic examination) Avere: hj’^pertrophy of 
the right side of the heart (8 mm.), acute myocardial degeneration, hyperplasia of 
the splenic follicles, parenchymatous degeneration of the kidnej^s, acute membranous 
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and ulcerative colitis with melanosis, cholelithiasis, chronic cholecystitis, edema of 
the lower extremities and passive congestion of the viscera. 

Sections were fixed in 10 per cent formaldehyde, Zenkers’ fluid and Klotz’ solu- 
tion. They were blocked in celloidin and paraffin and cut at thicknesses varying 
from 5 to 200 microns. They were stained with hematoxylin and eosin, van 
Gieson’s and Mallory’s connective tissue stains, Verhoeff’s elastic tissue stain, 
Mayer’s muchematein stain for mucin. Gram’s stain for bacteria in tissues, phospho- 
tungstic acid for fibroglia and Levaditi’s stain for spirochetes. 

Microscopic Examination— Tht bandlike layer lying immediately beneath the 
pleura consisted of various-sized, distended bronchi surrounded by an airless 
vascular connective tissue, containing small round cells (fig. 2). The distended 
bronchi varied in diameter from several microns to 15 mm., the majority averaging 
between 0.5 and 1.5 mm. They were round or oval or sometimes much distorted. 
They showed irregular, redundant serrations and papillary projections. Acute 
constrictions appeared in those cut longitudinally. Small budlike sacculations were 
observed, with invagination of the mucosa and multilocular cystlike formation. The 
lumens of about half of the bronchi were empty. Others contained desquamated 
epithelium, and still others were plugged with a stringy, hyaline material, which 
gave the staining reaction for mucin. In the meshes of this could be seen a few 
neutrophils, eosinophils and a shreddy granular material which appeared like cast- 
off cilia. The lamina propria was absent in most of the bronchi, while in others it 
consisted of varying amounts of connective tissue containing collagen and heavy 
elastic fibrils. The bronchi were lined by squamous, cuboidal, simple and pseudo- 
stratified, ciliated and nonciliated columnar epithelial cells. Transitions from one 
to the other were not uncommon in sections of single bronchi. Only rarely were 
mitotic figures encountered. Epithelial desquamation was widespread, and frequently 
the entire lining was separated cn masse. In some places where desquamation had 
occurred, bare muscle fibers projected into the lumen. The walls of most of the 
distended bronchi were free from glands and pigment. Thej' varied considerabl}' 
in thickness, and were made up of cellular and hyalinized connective tissue, elastic 
fibers, cartilage and smooth muscle. Elastic tissue was present in the larger ones 
and appeared as one or more heavy layers just beneath the epithelium. The muscle 
in many was proportionately increased in amount, although in some it did not com- 
pletely encircle the wall. Where cartilage plates occurred, they were for the most 
part in the walls of the larger bronchi. Some were encountered in the smaller ones, 
and a few appeared to be lying free in the interstitial tissue unassociated with 
bronchi. The latter occasionally occupied a position immediately underneath the 
pleura. In general, the plates were round, oval or crescentic. A representative 
one measured 1 by 10 mm. Many were composed of adult cartilage cells in normal 
arrangement. Others consisted of palely and deeply stained cells irregularly dis- 
posed in various-sized lacunae. At times the periphery became fibrocartilage and 
merged insensibly with the surrounding stroma. A few were partially calcified. 

1 he stroma of the bandlike subpleural layer was made up of vascular connective 
tissue containing carbon pigment, smooth muscle and diffuse and focal accumula- 
tions of round cells indistinguishable from small lymphocytes. The connective 
tissue consisted of young and old fibroblasts separated by an abundance of collagen, 
fibroglial fibrils and elastic tissue. The muscle that was observed in the interstitial 
tissue was shown by serial sections to connect in many instances with the hy’^per- 
trophied walls of the distended bronchi. The vascularization of this atelectatic 
portion was unusually excessive. For the most part, the vessels consisted of thin- 
walled, endothehum-lined tubes having the appearance of sinusoids rather than 
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capillaries. The arteries below 2 mm. in diameter showed a uniform subendo- 
thelial h}"alinization with some atrophy of the media. The internal elastic lamina 
was unchanged except for occasional slight atrophy. A few of the arteries were 
occluded by fresh thrombi. There was no inflammatory cell infiltration, new forma- 
tion of capillaries or thickening of the vasa vasorum in the coats of the vessels. 
The arterial sclerosis was neither of the hyperplastic (Rosenthal °) nor of the 
syphilitic (Arrillaga variety. 

The pleura was not thickened. Its mesothelial cells were intact and normal. 
There was no exudate on it. The irregularity of the surface noted grossly resulted 
from small adjacent clusters of distended bronchi bulging the pleura outward. The 
depressions were due to the contraction of the intervening connective tissue. If 
tubules had been substituted for the bronchi, the picture would have corresponded 
to that of the renal surface in chronic glomerulonephritis. 

The lung proximal to this subpleural atelectatic area consisted of normally 
formed alveoli, which were filled with an acute pneumonic exudate. There was 
some overgrowth of the stroma, and small distended bronchi similar to those 
described in the subpleural portion were occasionally encountered. The walls of 
the larger bronchi were hypertrophied and fibrotic. 

A portion of the left lung was reconstructed in the following manner: A block 
of tissue was cut out so as to include a piece of pleura 12 by 5 mm. and the lung 
medially for a distance of 34 mm., including bronchi large enough for their connec- 
tion with the main bronchial tree to be made out grossly. This piece of lung, which 
had been preserved in Klotz’ solution, was dehydrated and infiltrated with parloidin. 
One hundred serial sections, each 50 microns thick, were cut in such a way that a 
strip of the pleura and all the structures beneath it for a distance of 34 mm. were 
present on each slide. The parloidin was i:emoved ; sections were stained 
with hematoxylin and eosin and mounted in balsam. The slides were numbered 
serially and studied carefully under the microscope. By means of a projectoscope, 
sections were magnified eighteen times, and the image was thrown on white blotting 
paper the average thickness of which was 0.9 mm. A tracing of each bronchus 
was then made and left unstained. The alveoli were drawn in solid blocks and 
stained red. The interstitial tissue and blood vessels were disregarded, so that in 
the model the}^ appear as vacant spaces. The alveolar and bronchial tracings were 
cut out with a sharp knife and mounted serially (Miller,ii Schaeffer i-). 

The finished model (fig. 3) measures 61.2 b}' 21.6 bj"^ 9 cm. • It consists of two 
portions. The smaller extends proximal from the pleura for an average distance 
of 11 cm. and is a reproduction of the subpleural distended bronchi and connective 
tissue (fig. 4). The larger portion, occupying the remainder, averages SO cm. in 
length, and reproduces alveoli, bronchi and connective tissue. From a study of 
these two parts the origin, structure, course and termination of the subpleural dis- 
tended bronchi and their relation to functioning alveoli can be determined. 

According to the model, the majority of the distended bronchi originating within 
the block of tissue studied were branches of a bronchus in continuity with the main 
bronchial tree (fig. 4Fr). Where branching occurred, the parent bronchus regu- 
larly underwent a saccular dilatation (figs. \ Db and 4 6"). Two groups of dis- 
tended bronchi had no bronchial or alveolar connection. The 3 ' occupied a position 


10. Arrillaga, F. C. : Cardiacos negros, Buenos Aires, Philadelphia, Wistar 
Institute Press, 1925. 

11. Miller, W. S. : Anat. Rec. 48:191, 1931. 

12. Schaeffer, J. P. : Anat. Rec. 5:1, 1911. 
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Fio-. 3.— Photograph of a reconstruction model of distended bronchi and other 
structures for a distance of 34 mm. from the pleura (model is 61.2 cm. long). 






Fig. 4. — Drawing of a reconstructed group of distended bronchi in continuity. 
They lie immediately beneath the pleura, represented by the dotted line. The group 
of alveoli {Alv) in the upper left corner are fed by the bronchus X. E indicates 
bronchi, the lumens of which appear open to represent their termination beyond the 
block of tissue reconstructed ; 1, bronchi that end within the block of tissue recon- 
structed ; C, a small connection between the parent bronchus Br (in continuity with 
the main bronchial tree) and the group of distended bronchi at A; S, a saccular 
dilatation. 
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each point of which was at a sufficient distance from every other bronchus that, had 
connections been present, they should have been demonstrable. 

The progressive gradual tapering was not reproduced with the fidelity that is 
characteristic of the normal bronchial tree. On the contrar}', these bronchi were 
characterized by coarse dilatations and constrictions as they progressed distally. 
This distorted them in such fashion that thej^ were frequently narrower at the 
point of origin than they were some distance awaj'. In addition, there was a fine 
irregularity which was manifested as a difference in diameter in each successive 
section of the same bronchus. 

For the most part, the subdivisions ran at right angles or parallel to the parent 
bronchus, either in the same or in the opposite direction. At the periphery, their 
course tended to parallel the pleura. At variance with this, some described a 
circular course, some made an acute angle with the parent bronchus and others 
struck the pleura at a tangent. 

A few terminated in functioning alveoli (fig. 4.r). The remainder ended 
blindl}^, usually in a saccular dilatation, less frequently without any change in the 
diameter of the lumen and occasionally in a tapered point. Those that terminated 
in functioning alveoli and those that ended blindly had identical origins. 

The bronchi in the proximal portion of the model, while not showing such 
marked departures from normal, had manj' of the characteristics of the subpleural 
distended bronchi. The}’’ had small saccular dilatations in their walls, and fine and 
coarse irregularities in their diameters. They were much larger and more numerous 
and terminated more abruptly than was normal. Chiefly they supplied functioning 
alveoli, but occasionally they gave rise to distended bronchi similar in all respects 
to those found immediately beneath the pleura. 


COHniENT 

The significant S)anptoms in this case were the cough and the expec- 
toration of life-time duration, due probabl}'- to irritation caused by the 
increased and unexpelled bronchial secretion. Several changes suggest 
themselves as responsible factors : the desquamation, the flattening of 
the lining cells with loss of cilia, the alternate constrictions and dilata- 
tions in the bronchi, the irregular distribution of the mural musculature, 
the absence of the tidal wave of air because of the failure of alveoli to 
form on the terminal bronchi and the interruption of adjacent alveolar 
contact by the interposition of excessive stroma, thereby abolishing col- 
lateral alveolar respiration (Lindskog and Van Allen 

In addition to physical signs indicative of patchy consolidation and 
of cavitation, a curious sound was heard over the chest, which has been 
described as that of a pleural friction rub. It was not caused by a 
roughened pleura, as was proved by necropsy. Occurring as it did with 
each respirator}’^ movement, it is of diagnostic importance. It may have 
depended for its production on sounds transmitted through the dis- 
tended bronchi or on crinkling of the subpleural atelectatic area. 


13. Lindskog, G. E., and Van C. ^M. : Arch. Snrg. 24:204, 1932. 
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The I'oentgenographic changes Avei'e interpreted as due to pulmonary 
tuberculosis. The absence of symptoms comparable with such exten- 
sive involvement and the absence of bacilli in the sputum are to be 
regarded as important diagnostic- points. 

The associated sclerosis of pulmonary arteries and arterioles, hyper- 
trophy of the right ventricle and polycythemia were interesting. The 
cardiac hypertrophy was undoubtedly secondary to the resistance offered 
by the fibrotic lungs and partly to the arterial sclerosis. Whether the 
sclerosis itself was due to the increased stress (Moschcowitz or to 
some other factor is difficult to decide. The polyglobinemia may have 
been compensatory for the lessened number of alveoli and also for the 
pulmonar)'^ arterial sclerosis (WTber and Bode^'’). 

The cells in the subpleural bandlike area suggested an inflammatory 
reaction, a malder^elopment or a combination of the two. If inflam- 
matory, the process was sufficiently intense that there should not haA^e 
been the sharp localization over both lungs immediately beneath the 
pleura. Instead the pleura itself should har^e been involved, and the 
process should have converged on the hilus by extension along lymphatic 
channels. There Avas no true gummatous formation, but the arrange- 
ment of the small round cells into distinct nodules, the vascularity of 
the lesion and the arterial subintimal hyalinization suggested SAidiilis 
(fig. 2). It is more probable that this tissue Avas embryonic, represent- 
ing arrested development of alveolar parenchyma, and that the excessive 
bronchial groAvth Avas the result of an attempt to complete this connec- 
tion. A contributing factor Avas the normal postnatal bronchial groAvth 
(Wilson^®), also the possible collapse of imperfectly or completely 
formed alveoli b}" the prolonged action of the same mechanism respon- 
sible for temporar}^ ah'eolar collapse in asthma (Huber and 
Koessler ^'). 

In the present case there Avere no signs of congenital syphilis. There 
Avas no history of any primary or secondary lesions or of prior adminis- 
tiation of specific treatment. There had been no pregnancies. 
Wassermann and Kahn tests unfortunately Avere not made. After death 
neither characteristic gross nor microscopic evidences of the disease 
Avere found. No spirochete could be demonstrated in the sections from 
the lungs nor Avas the sclerosis of the pulmonary arteries sy 2 :)hilitic in 
nature. This evidence, Avhile lacking in important essentials, is against 


14. MoschcoAvitz, Eli; Am. J. M. Sc. 174:388, 1927. 

15. Weber, F. P., and Bode, O. B. ; Polycythaemia, Erythrocytosis 
Erythraemia, London, H. K. LeAvis & Co.. 1929. 

16. AVilson, H. G. ; Am. J. Anat. 41:97, 1928. 

17. Huber, H. L., and Koessler, K. K. ; Arch. Int. Med. 30:689, 1922. 


and 



636 


ARCHIVES OF PATHOLOGY 


syphilitic infection. The presence or absence of syphilis is important 
because the frequency of visceral maldevelopment in this disease has 
led to its incrimination in the etiology of congenital cyst of the lung. 

The demonstration in the gross specimen and in the reconstruction 
that certain distended bronchi were devoid of communication with the 
main bronchial tree confuses their origin. It is probable that at one time 
a connection existed and that it was later obliterated either by an inflam- 
matory process or by traction of the interstitial connective tissue. Their 
increase in size would then depend on the pressure of the accumulating 
secretion which had no outlet. 

SUMMARY AND CONCLUSIONS 

In this case of congenital cyst of the lung, the majority of the dis- 
tended bronchi communicated with the main bronchial tree. A few had 
no such connection, and they were therefore true cysts. Evidence is 
offered that these ma}' have enlarged during postnatal life. The 
majority of the distended bronchi ended blindly. A few terminated in 
functioning alveoli. This accounts for the variation in their pig- 
mentation. 

As associated factors, hypertrophy of the right side of the heart, 
sclerosis of the pulmonary artery and polycythemia were found. 

The physical sign observed, indistinguishable from a pleural friction 
rub. is of diagnostic import. 

Until more information is available such malformations should be 
classified under the general term of “congenital cj'st of the lung.” 
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Anderson recently studied the effect of chloroform on the normal 
and on the rapidly restored liver, after partial hepatectomy. in white 
rats, and concluded that the restored liver was more resistant to the 
effects of chloroform than the normal liver. Lacquet,- using carbon 
tetrachloride, came to similar conclusions. This report concerns a 
comparable iiwestigation in which I studied the influence of phosphorus 
on the normal and on the restoi'ed liver following partial hepatectomy. 

The literature on the effect of phosphorus on the animal organism is 
probably more complete than that concerning the effect of either chloro- 
form or carbon tetrachloride, and is somewhat older. Of late, phos- 
phorus has not been used so much for experimental purposes, and since 
the substitution of the relatively inert red for the very active yellow 
phosphorus in the manufacture of matches, and since the decline in 
the use of the drug as a therapeutic agent, poisoning is not often 
encountered. In the following cursory review I shall cite onl}' those 
more recent contributions to the literature which are pertinent to my 
study. 

According to Luciani,® the epithelial cells of the gastro-intestinal 
canal (like the hepatic cells) have a protective as well as a secretory 
function. They are able to diminish or to inhibit the effects of toxic 
substances whether introduced from without or formed within the body. 
This phenomenon depends not merely on the slow rate at which alka- 
loids and other toxic substances are absorbed liy the intestinal epithelium, 
but on the fact that after absorption they pass by the radicles of the 
portal system to the liver, where they are arrested by the hepatic cells, 
which store up the alkaloids in their cytoplasm, partly restoring them 
to the intestine with the bile and parti)'- discharging them by the hepatic 

This work was done in the Division of Experimental Surger}- and Patholoo-jr. 

1. Anderson, R. M.: Arch. Path. 14:335, 1932. 

2. Lacquet, A. AL ; Proc. Staff Meet., Mayo Clin. 5:215, 1930. 

3. Luciani, Luigi: Human Physiologjq New York, The Alacmillan Company 

1913, vol. 2, p. 331. ■ 
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veins for elimination b}' the kidneys. Schifif found that.the fatal doses 
of narcotic poisons were much lower when introduced hypodermically 
than when injected directly into the portal vein. 

Opie and Alford ” studied the influence of diet, and found that 
phosphorus produced fatty degeneration, which was most advanced in 
the liver. They found that susceptibility to intoxication with chloro- 
form is greatest after a diet of fat. less after one of meat, and least 
after one of oats and cane sugar. The fatty degeneration produced by 
phosphorus in the liver was also seen in the kidneys, heart and muscles. 
Although fat appeared to increase the toxicit}’ of chloroform, meat with 
equal constancy increased the susceptibility to poisoning by phosphorus. 
Furthermore, chloroform produced necrosis at the center of each hepatic 
lobule, whereas phosphorus usually produced widespread fatty degen- 
eration, more intense at the periphery. Phosphorus is less destructive 
to the hepatic cell, but when given in large doses and especially to ani- 
mals on a diet of meat, it caused widespread necrosis, more marked 
at the periphery of the lobule. 

Simonds ® found that in phosphorus poisoning the liver was lai'ge 
and fatty, and that the fatty change began in the peripheral part of 
the hepatic lobule, but that actual necrosis occurred relatively late. 
Likewise in eclampsia, fatty degeneration and early necrosis began at 
the periphery. 

The condition in which phosphorus reaches the liver to exert its toxic 
effect is not known. Plavac ' (1904) concluded that phosphorus enters 
into some combination that acts as the j^oison. Ciaccio and Scaglione ® 
studied the effect of chronic phosphorus poisoning on the mitochondria 
of the choroid plexus, and showed that the mitochondria lost their 
normal rod shape and became definitely granular. 

Simonds found the liver to be the source of much of the intoxi- 
cation in phosphorus and chloroform poisoning, as Avell as in acute 
yelloAV atrophy. The effects of phosphorus are not manifest until the 
second or the third day, that is, until the liver is free from glycogen. 
He suggested that the glycogen protects in phosphorus poisoning pos- 
sibly by affecting the state of the colloids of the cells ; first, by stabilizing 
the emulsion and preventing its “breaking,” with the throwing out of 
droplets of fat, and second, by reducing the permeability of the cells 
to the poison. 

4. Schiff, M., quoted by Luciani,^ p. 331. 

5. Opie, E. L., and Alford, L. B.: J. Exper. Med. 21:1, 1915. 

6. Simonds, J. P.; Arch. Int. Med. 23:362, 1919. 

7. Plavac, V., quoted by Simonds.® 

8. Ciaccio, C., and Scaglione, S. ; Beitr. z. path. Anat. u. z. allg. Path. 55:131, 
1912-1913. 
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Bollman® stated that the liver is able to resist better the toxic 
destruction induced by chloroform, phosphorus, caibon teti achloride 
and other drugs, provided it is rich in glycogen, and that more extensive 
lesions are produced if the liver has suffered previous injuiy. 


METHODS OF INVESTIGATION 


The white rat was used for this study because of the relative ease with which 
a large percentage of the liver may be removed and the rapidit)'" with which it 
is restored after partial removal. The rat withstands partial hepatectomy ver}’^ 
well, and no special preoperative or postoperative care is required. Infections are 
rather uncommon, and throughout the entire series of animals used, peritonitis 
was rarely encountered at postmortem examination. Dextrose solution was pro- 
vided the day before and the day of operation in order to secure an adequate 
glycogen reserve. This enabled the animals to withstand the anesthetic and opera- 
tion more successfully. 

At operation, approximately from 65 to 75 per cent of the liver was removed 
according to the method described by Higgins and Anderson.^o An aseptic technic 
was maintained during all the operations. After operation, all animals were 
returned to their respective cages, where they remained on the routine diet for 
one month, in order that ample time might be allowed for restoration of the liver. 

In order to determine the toxic dose and the minimal lethal dose of yellow 
phosphorus for the normal rat, uniform conditions of diet and caging were main- 
tained. Since glycogen is known to offer certain protection, it was necessary that 
the glycogen content of these livers should be relatively low. In administering 
phosphorus in the morning prior to feeding, I was assured that the glycogen would 
be at a minimum. A series of normal rats of approximately the same \veight 
and age were caused to fast for eighteen hours, and were then used in determining 
the minimal lethal dose of yellow phosphorus for the normal animal. Varjung 
doses of yellow phosphorus in oil (yellow phosphorus in 1 per cent solution of 
refined cottonseed oil) were injected into the subcutaneous tissues of the abdominal 
wall. Bj' killing these animals in groups at certain intervals after injection and 
studying their livers, and by observing mortality among them, it was found that 
4 mg. of phosphorus for each 100 Gm. of body weight was the dose of phosphorus 
that would consistently produce hepatic lesions in normal rats and yet not induce 
high mortality. 

A group of normal rats on the routine diet also were killed in the morning 
before feeding. 

Tissues from all the livers were fixed in two solutions. The tissues selected 
for fat, connective tissue, hematoxylin-eosin and mitochondrial stains were pre- 
served in 10 per cent neutral formaldehyde, and tissues selected for the del Rio 
Hortega technic were fixed in an iron and alum solution. 

Since phosphorus is excreted from the liver through the bile and reabsorbed 
from the intestinal tract (Adami ii), I studied a series of rats in which the common 
bile duct bad been ligated, thus inducing obstruction. One animal was killed 
seventy-two hours and another one week after the ligation to serve as controls 
on cytologic changes. The remainder of the series was divided into two groups ; 


9. Bollman. J. L. : Proc. Staff Meet, Mayo Clin. 4:369, 1929. 

10. Higgins, G. M., and Anderson, R. M.: Arch. Path. 12:186 1931 

1010 ^' ‘YT’’’ Principles of Pathology, Philadelphia, Lea &' Febiger, 

1910, vol. 1, p. 311. ’ 
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in one group pliosphorus was given forty-eight hours after operation, and in the 
other group, a week after operation. The livers were fixed, stained and studied 
as described, and the lesions produced were contrasted with those found in the 
normal animal as well as with those in the animal with the recently restored liver 
following partial hepatectom}'. 

THE EFFECT OF PHOSPHORUS OX THE NORMAL LIVER 

In a series of fifty normal rats that received 4 mg. for each 100 Gm. of body 
weight and were killed in groups at intervals of one, two, tliree, four, five, six, 
twelve, eighteen, twent 3 ’'-four, forty-eight, seventy-two and ninet\’-six hours and 
one, two, three and four weeks, the most outstanding effect in the liver was a 



Fig. 1. — The liver of a white rat twenty -four hours after administration of 
phosphorus (hematoxjdin and eosin; X 65). 

fatty change. This fatty condition of the liver was observed on opening the 
abdomen, and at necropsj’’ the amount of fat contained in the liver was estimated 
and recorded. The fat present was graded on a basis of 1 to 4. A liver in which 
the fat was graded 1 was considered practicalty normal, but was slightl}' yellow 
on very close inspection, whereas a liver in whicn the fat was graded 4 was 
definitely and unmistakably fatty and had the j'ellow appearance found in the liver 
of an animal dead of phosphorus poisoning from seventy-two to ninety-six hours 
after injection. 

The animals varied slightly in their reactions to phosphorus in spite of the 
precautions taken to maintain uniform conditions. The first definite changes in 
the liver were noted twenty-four hours after the phosphorus was given (fig. !)■ 
The fat, visible microscopicall}', occurred at the periphery of the lobule and was 
uniforml}'^ distributed in the cell in the form of small droplets. 

The normal liver usuallj^ contains some fat, which has no characteristic dis- 
tribution within the lobule, but is scattered here and there in a few cells. Such fat 
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distribution found either in the normal animals or in the series of animals tliat 
received phosphorus was graded 1. In a liver in which the fat was graded , 
every parenchymal cell was heavily laden with fat. 

Twenty-four hours after phosphorus had been administered, the fat content of 
the liver was usually graded 1 or 2. The nucleus was in the center of the cell, or 
it was crowded to the periphery near its membrane, and there was moderate 
vacuolization of the cytoplasm of the cells at the periphery of the lobule. There 
was also slight to moderate cellular infiltration. At forty-eight hours there had 
been a slight increase in the extent of the injury. The liver contained more fat, 
and there was more marked cytoplasmic vacuolization (fig. 2). Some cells had 
been completely destroj^ed, and the wandering cells about the cell debiis were 



Fig. 2. — The liver of a white rat fortj'-eight hours after administration of 
phosphorus (sudan III; X 175). 

definitely infiltrating cells. The mitochondria were for the most part granular, 
decreased in number and equally distributed throughout the cytoplasm. 

The most marked changes occurred at seventy-two hours, when the lesion was 
at its height (fig. 3). Every cell in the hepatic lobule was involved, and the 
liver for the most part contained fat graded 2 or 3. The fat still appeared most 
pronounced at the periphery of the lobule, and the hematoxylin and eosin stains 
disclosed extensive and marked vacuolization of the C)'toplasm up to the region 
of the central vein; in one case every cell was involved. There was cellular infil- 
tration, w'hich was more accentuated in regions in which some of the hepatic cells 
had been destroyed. Man)"^ mitotic figures were seen. 

At nmety-six hours, the liver both grossly and microscopically was less fatty 
than at seventy-two hours. The fat nearest the central veins had disappeared, and 
the necrotic cells w'ere being replaced by new' hepatic cells. Many mitotic figures 
\yere still seen. There w'ere considerably fewer mitochondria than normally and 
they still appeared as large granules (fig. 4). 
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Fig. 3. — Tlie liver of a white rat seventy-two hours after administration of 
phosphorus (sudan III; X 175). 



Fig. 4. — ^Mitochondria in hepatic cells of a v.'hite rat ninety-six hours after 
administration of phosphorus (del Rio Hortega; X 100). 
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At one week, the liver had essentially returned to a normal condition; most 
of the fat had been removed, the necrotic cells had been replaced, and the mito- 
chondria again appeared as fine rods and fine granules. At two, t iree an our 
weeks, the livers continued normal in every respect. 


THE EFFECT OF PHOSPHORUS ON THE RECENTLY RESTORED LIVER 
FOLLOWING PARTIAL HEPATECTOMY 

Four milligrams of phosphorus for each 100 Gm. of body weight was given to 
a series of fifty rats following restoration of the liver after partial removal, and 
the animals were killed in groups at one, two, three, four, five, six, twelve, eighteen, 
forty-eight, seventy-two and ninety-six hours and one, two, three and four weeks 



Fig. 5. — The liver of a white rat four weeks after partial hepatectomy and 
eighteen hours after administration of phosphorus (sudan III; X 175). 


after injection. Their livers were studied grossly and microscopicallj^, and the 
extent of injury was estimated in a manner comparable to that employed for normal 
animals. 

Prior to twelve hours after injection, the animals, with one exception, did not 
reveal gross or microscopic evidence of a greater deposition of fat than that in the 
control group. At twelve hours, the fat in the livers of three of the four animals 
killed was graded 2; the liver of the fourth animal appeared to be normal at 
eighteen hours (fig. 5). There were slight congestion, some vacuolization and 
infiltration ; the changes were most noticeable at the periphery, and the fat content 
was graded 2 or 3. The mitochondria were small rods and small granules, but 
they were apparently somewhat larger than those seen in the normal animal. 

At twenty-four hours there was only a slight change from the conditions seen 
at eighteen hours (fig. 5), and at fortj’--eight hours conditions were the same, 
except that the lesions were more extensive and vacuolization of the cytoplasm' 
was more marked. Mitotic figures were already numerous. 
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At seventy-two hours, the lesions were most marked. The fat in all the livers 
was graded 3 or 4, and there was extensive vacuolization of the cells, which 
involved those adjacent to the central vein as well as those at the periphery. There 
was moderate infiltration by wandering cells, and mitosis was common. 

At one week, the fat content of the livers of three of the five animals killed 
was normal, and cytoplasmic vacuolization was slight. Mitotic figures were 
numerous, and the mitochondria had returned to normal. The fat in the livers of 
the other two animals was graded 2. 

THE EFFECT OF PHOSPHORUS OX THE LIVER FOLLOWIXG 
LIGATIOX OF THE COMIIOX BILE DUCT 

Fifteen normal rats were subjected to obstruction of the common bile duct. The 
effect of phosphorus on the livers of these animals was studied at intervals ranging 
from six hours to one week after injection. One group of seven animals received 
injections of phosphorus forty-eight hours after the common bile duct had been 
obstructed, and another group of si.x animals received injections at the end of one 
week after the operation. One animal was killed seventy-two hours and another 
one week after operation. 

At necropsy, the animals were markedly jaundiced. The peritoneum, liver, 
kidneys and muscles were distinctly yellow. One week after operation, the extra- 
hepatic ducts and the common bile duct pro.ximal to the ligature were enormously 
distended, so that the hepatic ducts had a transverse measurement about equal to 
that of a lobe of the liver. Fort3’-eight hours after operation, the bile in the ducts 
was j-'cllowish, but that found at the end of a week was clear and water.v. The 
livers of these animals were so discolored with bile pigments that it was impossible 
to estimate the amount of fat gros.sl\'. Microscopicalh’, however, it was easy to 
distinguish the fat and to estimate the amount present. 

The most striking feature noted in the stained sections of these livers was the 
marked increase in the number of the bile passages (fig. 6). The picture pre- 
sented was entireh' different from arndhing observed in the other groups studied. 
At each portal space there were, instead of the usual one or two, or possibly three, 
bile passages, a great manj' new ducts. These ducts were so numerous that in 
some lobules thej' extended well bej'ond the midzone. This description holds for 
the controls examined at fort3’^-eight hours as well as for those examined at 
one week ; the onh- difference was one of degree ; that is, at one week after opera- 
tion the extrahepatic ducts were larger and more distended and the contents clearer, 
and the increase in the number of periportal bile passages was more marked. The 
new bile passages were supported by ver3' little connective tissue, and mitotic 
figures in the biliar3’ epithelium were common. The epithelial cells and their 
nuclei were larger than those in normal livers. The cells of the parench3'ma were 
normal, and there was no evidence of injury or of repair. The fat at sevent3'-two 
hours and at one week was graded 1. The droplets were of medium and large 
size and were scattered about the central vein. 

The lesion produced 63- phosphorus in the livers of these animals in which the 
common bile duct had been ligated was identical in t3'pe and situation with that 
produced in the normal and in the recentl3’' regenerated livers, but there was a 
distinct difference as to the time of its appearance and the period of its height. 

In the group in which injections were given fort3'-eight hours after ligation of 
the common bile duct, the lesion was present as earl3'’ as six hours after the injec- 
tions. The liver was jaundiced, and the fat was graded 2, with medium and large 
droplets of fat filling all the cells in the periportal zone. There was slight cellular 
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infiltration, and the mitochondria were of the large granular type. At twenty-four 
hours, the fat was graded 3, and the change was far more marked than at six 
hours. At forty-eight hours, the lesion was less, and the fat was graded 1. 

At seventy-two hours, the lesion was similar to that at twenty-four hours, 
except that the cytoplasmic A’acuolization was less pronounced. Mitotic figures 
were occasionally seen among the hepatic cells. At ninety-six hours and at one 
week after injection, the livers were again normal as far as could be determined, 
except that the mitochondria remained as large granules. In fact, in all animals 
in which the common bile duct had been ligated, the mitochondria were never 
normal before or after the administration of phosphorus. Likewise in the animals 
that were given injections one week after the ligation of the common bile duct, the 
lesion was well marked at six hours, and the sequence was more or less identical 
with that when phosphorus was given forty-eight hours after operation. 



Fig 6.— The liver of a white rat one week after ligation of the common bile 
duct and six hours after administration of phosphorus (X 175). 


COMMENT' 

The amount of yellow phosphorus that I found would consistently 
produce lesions in the liver of the albino rat was much larger than the 
amount employed by other Avorkers. The difference in response to a 
given poison is difficult to explain, although it is known that animals 
of the same experimental group vary considerably in their response to 
a given dose of phosphorus. 

In the group of normal animals that received the injection 4 mo- 
of phosphorus for each 100 Gm. of body weight, the lesion appeared 
between eighteen and twenty-four hours later at the peripheiy of the 
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lobule and gradually extended toward the center, attaining the height 
of injury at about seventy- two hours. 

Necrosis and cellular infiltration were not as prominent a part of 
the lesion as in carbon tetrachloride poisoning, for example. The lesion 
consisted mainly of fatty change, which has been designated as fatty 
degeneration. There is much controA^ersy as to whether this change is 
really degenerative or the result of infiltration. For the purpose of this 
study, however, the origin of this fat is irrelevant, since I was primarily 
interested in knowing whether the recently restored li^'er following 
partial hepatectomy differed essentiall}' from the normal liver in response 
to phosphorus. 

Seventy-two hours after injection, when the maximal injury had 
been reached, the process of repair had begun. The fat disappeared 
first from the cells at the center of the lobules, and the process of 
recovery proceeded toward the periphery. A week after injection, the 
liver had returned to normal. The hepatic cells were again normal in 
appearance and in fat content, and the mitochondria were fine rods and 
granules. There was no increase in connective tissue, and the normal 
structure of the liver was regained, so that there was no distortion or 
scar formation from any overgrowth of supporting tissue. 

Although the fatty change characteristic of phosphorus poisoning 
appeared in the livers of normal animals twenty-four hours after the 
subcutaneous injection of phosphorus, it appeared within twelve hours 
after such an injection in rats with recently restored livers following 
partial i-emoval. From this time on there was progressive extension 
of the lesion from the portal spaces toward the central veins, just as in 
normal animals that had received phosphorus. The most marked lesion, 
howcA^er, Avas observed at the same interval after injection of phos- 
phorus as in the normal animal, namely, seventy-tAvo hours ; but the 
injury Avas more sIoavI}^ repaired in the I'ecentl}' restored organ. At 
ninety-six hours there Avas scarcely any demonstrable change in the 
extent of the lesion, and even at one AA'eek after injection there Avere 
definite fatt}^ changes in the liA’^ers of tAVO of the fiA^e animals. At the 
end of four AA^eeks, scA^ere and extensiA^e fatty change appeared in one 
animal, Avhich Avas interpreted as the result of phosphorus poisoning. 

After ligation of the common bile duct there AA'^as definite injury to 
the hepatic cells, as indicated by the effects on the mitochondria. The 
mitochondria, instead of appearing as fine rods and fine granules, Avere 
larger and fcAver, and Avere concentrated about the nucleus of the 
hepatic cell. 

After an injection of phosphorus in amounts corresponding to those 
used in normal animals and in those Avith recently restored livers, there 
Avas a marked difference in the response in the liA’^er in Avhich the common 
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bile duct had been obstructed. The action of the phosphorus was the 
same and in the same situation, but its extent, time of appearance and 
degree of healing varied widel)^ from that observed in the normal and in 
the recently restored livers. The lesion appeared within six hours after 
injection, but it was never marked, and it had entirely cleared up by the 
end of ninety-six hours. The mitochondria, howevei, nevei returned 
to normal, which indicated that there was probably some injury to the 
cellular constituents of the liver after obstruction to the common bile 
duct and the resulting jaundice. 

Thus the livers in which the common bile duct had been obstructed 
by ligation apparently were less susceptible to the untoward action of 
phosphorus. Although the lesion of phosphorus poisoning appeared 
sooner after injection in this series than in the normal or in the regen- 
erated series, it never was as marked and did not persist as long. This 
is in keeping with the teaching of Adami, namely, that phosphorus is 
eliminated in the bile into the intestines, from which it may be reab- 
sorbed, thus producing a vicious circle and prolonging the effect. 

From my observations, it appears that the lesioir produced b}’’ phos- 
phorus in the recently restored liver of the albino rat develops more 
rapidly, is more extensive and is slower in repair than that induced in 
the normal liver. Thus, as far as the detoxification of phosphorus is 
concerned, it would seem that the recently restored liver is far less 
effective physiologically than the normal liver. 

This conclusion is in contrast with the conclusions of Anderson, 
who used chloroform as the hepatolytic substance. He found that the 
recently restored liver was less susceptible to chloroform poisoning 
than the normal liver. In other Avords, he found that a given dose of 
chloroform Avould produce greater injur)'^ in the normal liA'^er than in the 
recently restored liver. LikeAvise, Lacquet, AA'hile Avorking Avith carbon 
tetrachloride, found that the recently restored liA^er AA'as more resistant 
to chemical injury, in that the lesion produced Avas far less extensive 
and recoA^er}- ensued far more rapidly than in the normal liver. He 
found this to be true, hoAvever, only Avhen the lesion Avas induced from 
tAvo to four AA'eeks after partial hepatectomy, Avhen, as he pointed out, 
the hepatic parenchyma Avas exceedingly active and perhaps more 
embiyonic in its qualities. The lesion induced two months after partial 
remoA^al of the liver Avas more or less identical Avith that Avhich Lacquet 
encountered in a normal liA'^er after the administration of carbon tetra- 
chloride. 

I am unable to say Avhether the fat that appears in the liver after 
the administration of phosphorus is the result of a destruction of mito- 
chondria, as has been stated by CoAA''dry ( 1926 ), or Avhether it arises 
from some other source. Certainly there are changes that take place in 
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the mitochondria at the time of or just before the fat becomes visible 
in the cells, but whether the fat originates in or from the mitochondrial 
substance, I am unable to determine. As the fat disappears the mito- 
chondria return to their normal size and form. 

CONCLUSIOXS 

Yellow phosphorus produces a characteristic lesion in the recently 
restored liver of the albino rat. This lesion cannot be distinguished 
grossly or microscopically from the lesion produced in the normal liver. 
It consists of a fatty change, which is always most marked at the 
periphery of the lobule. 

The lesion produced in the recently restored liver by phosphorus 
makes its appearance' sooner, becomes more extensive and is slower in 
its repair than that produced in the normal liver. 

After the common hepatic duct has been obstructed surgically, the 
untoward or toxic effect of phosphorus on the liver is observed sooner, 
but the lesion produced is not so extensive as that produced by a similar 
dose of the drug in the normal or in the recently restored liver. Further- 
more. the fatty change disappears in a much shorter time from the liver 
of an animal in which the common bile duct was ligated prior to the 
administration of phosphorus. There seems to be little difference 
whether the toxic drug is administered forty-eight hours or one week 
after the duct has been obstructed. 
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The effects of excessive doses ot parathyroid hormone have been 
described several investigators, and lesions of the skeletal system, 
produced by administration of the hormone, have been subjected to 
intensive study. It was not our plan to repeat these experiments, but 
rather to determine the acute effects of the hormone on the cells of 
the parathyroid gland. While the investigation was under way, one 
of us (W. R. Tweedy ^ ) developed methods by which the hormone 
could be inactivated and the inert product partially reactivated. This 
suggested observations on the toxicity of the hormone not heretofore 
possible. Furthermore, it was found that a detailed study of hormonic 
lesions of the soft tissues of the rat had not been reported. 

The first part of this paper deals with the action of the parathyroid 
hormone on the cells of the gland producing it, and the second part, 
with the pathogenesis of the lesions produced by the parathyroid 
hormone. 

ACTION OF EXCESS PARATHYROID HORMONE ON THE 
CELLS THAT SECRETE IT 

That compensatory hyperplasias, hypertrophies and regenerations 
are responses to physiologic needs is easy to demonstrate, although the 
mechanism b}^ which these cellular changes are brought about is not 
clearly understood. Increased blood supply and increased functional 
demand are accepted as formative stimuli. Other and more specific 
factors in the regulatory mechanism must be recognized. Loeb “ and 
his associates found that the feeding of thyroid inhibited regeneration 

From the Departments of Patliolog)'^ and Biochemistry, Loyola University 
School of Medicine. 

The preparation of a portion of the hormone used in these studies was aided 
hy a pant from the Committee on Scientific Research of the American Medical 
Association. 

1. Tweedy, W. R.. and Torigoe, M.; J. Biol. Chem. 48:97, 1932. 

2. Loeb, L. : J. M. Research 41:481, 1920. 
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of the thyroid remnant after partial thyroidectomy. One of us (F. A. 
iNIcJunkin demonstrated the inhibitory efifect of insulin on the pro- 
liferation of the islet cells of the pancreas. We u'ere therefore inter- 
ested in making observations on the efifect of parathyroid hormone on 
the parathyroid glandules. 

Methods. — Histologic : The animals were killed at approximate!}' eighteen hours 
after the last injection, and the tissues were immediately fixed. We soon found 
that formaldehyde was unsatisfactory for the fixation of the parathyroid glands of 
the rat, and that the best results could be obtained by fixing the two glandules, with 
the minimum amount of thyroid tissue about them, for two hours in a mixture 
consisting of 8 parts of 2.S per cent potassium bichromate and 2 parts of 40 per cent 
aqueous solution of formaldehyde, after which they were placed in a 2.5 per cent 
potassium bichromate solution for two da 3 's. The entire glands, embedded in 
paraffin, were then cut into serial sections, 8 microns in thickness. With a mechan- 
ical stage, mitoses were enumerated, in most instances, in both parathyroid glands. 
Until experience was acquired, there was difficulty in the identification of certain of 
the karyokinetic figures. Animals kept on the same rations and in the same envi- 
ronment as the treated ones were used as controls. 

Chemical ; Before the animals were killed, blood was drawn by cardiac puncture, 
and the calcium analysis made, in most instances, on a 1 cc. sample of serum. The 
Kramer-Tisdall ^ method, as modified by Tweedy and Koch,'’’’ was employed. 

An average blood serum value of 10.8 mg. per hundred cubic centimeters was 
found for twelve normal animals kept on the same rations as the treated animals. 
Some of the twelve appear as normal controls in the tables, and the others were 
selected at random. In previous work, one of us (W. R. Tweedy®) had found 
that the normal value for different rats may lie between 9.25 and 12.5 mg. per 
hundred cubic centimeters. We accordingly interpreted any value greater than 
12.5 as above normal. 

The hormone preparation designated “L” in the tables is para-thor-mone. The 
preparation not so designated was prepared by the method of one of us (W. R. 
Tweedy and standardized by Collip’s procedure.® The acid alcohol inactivated 
hormone preparation is described by one of us ^ in a separate publication. 

Information to show that a deficient supply of hormone in the 
tissues favors proliferation of parathyroid cells was obtained by Hal- 
sted,® who successfully transplanted parathyroid gland only in those 
animals in which one half of the parath 3 'roid tissue has been previously 
removed. One of us (W. R. Tweedy^”) obtained “takes” only when 
the blood calcium was below 8 mg. per hundred cubic centimeters. 

3. Mejunkin, F. A., and Roberts, B. D. : Proc. Soc. Exper. Biol. & Med. 29: 
893, 1932. 

4. Kramer, B., and Tisdall, F. F.: J. Biol. Chem. 47:475, 1921. 

5. Tweedy, W. R., and Koch, F. C.: J. Lab. & Clin. Med. 14:747, 1929. 

6. Tweedy, W. R., and Chandler, S. B.: Am. J. Physiol. 88:754, 1929. 

7. Tweedy, W. R.: J. Biol. Chem. 88:649, 1930. 

8. Collip, J. B., and Clark, E. P.; J. Biol. Chem, 66:133, 1925. 

9. Halsted, W. S.; J. Exper. Aled. 11:175, 1909. 

10. Tweedy, W. R., and Chandler, S. B. : Unpublished data. 
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Excess hormone, on the other hand, was found by Jaffe and Bodansky “ 
to cause atrophy and distortion of the parathyroid cells. In our animals 
we could not clearly establish either of these two histologic changes. We 
used the rat, not the dog, and our experiments were of shorter duration. 

Effect on Mitotic Activity.— The average number of mitoses per 
animal in eight control rats was 37.7 (table 1). The action of the 
parathyroid hormone rvas decisive. The maximum rate in the animal 
that received the highest dosage of the hormone (table 2) was less than 


Table 1. — Mitoses in Normal Control Rats 


Rat 

Weight, 

Gm. 

Glands 

Counted 

Mitoses 

per 

Animal 

Blood Serum 
Calcium, Mg. 
per 100 Cc. 

1 

ISO 

0 

23 • 



•) 


i 

27 


<> 

142 

o 

13 

ii.6 

4 

215 

o 

53 

i6!.5 


132 

2 

51 

G 

100 

2 

23 



125 

2 

BO 


s 

153 

o 

Cl 








Table 2. — Mitoses in 

Hormone-Treated Rats 





Duration of 

Dosage, 


Mitoses 

Blood Serum 


Weight, 

Experiment, 

Units and Times 

Glands 

per 

Calcium, Mg. 

Rat 

Gm. 

Days 

Injected 

Counted 

Animal 

per 100 Co. 

1 

118 

3 

50 (3x) 

0 

2 

17.1 

2 

130 

7 

50 (4X) 

i 

4 


.3 

145 

15 

10 (12 X) 

2 

».) 

ii'.i 

4 

130 

15 

10 (12 X) 

2 

1 

lO.S 

5 

122 

10 

• 50 (3X)L 

2 

O 

12.1 

0 

110 

3 

50 (3x)L 

2 

0 

15.2 

7 

120 

3 

50 (3x)L 

1 

c 

14.4 

S 

125 

O 

O 

.50 (3X)B 

2 

s 

15.5 

0 

130 

3 

25 (3x)L 

2 

3 

13.7 

10 

143 

o 

25 (3x)l, 

2 

4 

11.2 

11 

135 

3 

25 (3x)L 

2 

3 

12.4 

12’* 

120 

o 

o 

50 (3x)t 

2 

n 

10.8 

13* 

105 

o 

50 (3x)t 

2 

0 

10.7 

14* 

120 

3 

50 (3x)t 

2 

0 

lO.G 

15* 

135 

3 

50 (3x)t 

2 

D 

10.9 

16* 

100 

o 

50 (3X)t 

1 

1 

10.8 

17* 

120 

o 

50 (3x)t 

2 

5 

lO.G 


* Animals 13, 14, 13, IG and 17 are designated, rcspcctivcij’, as 1, 2, G, 7, S and 9 in table 4. 

L = para-thor-mone. 

+ Inactivated hormone. 


half that encountered in any control. In one treated animal no mitoses 
could be identified, and in another only a single mitosis was present. 
In the entire series of seventeen animals, the hormone reduced the 
number of mitoses to an average of 2.8 per animal. The low figures 
were not confined to the animals that received excessively large doses 
of hoiinone administered in a way calculated to give a maximum 
increase of blood calcium. In two rats (3 and 4, table 2 that received 


11. Jaffe, H. L., and Bodansk 5 L A.: J 

12. Animals 3, 4, 5, 6, 7, 8, 9, 10 and 11 
12, 13, 14, 15, 16, 17 and 18 in table 3. 


Exper. Med. 32:669, 1930. 

(table 2) appear, respectively, as 9, 10, 
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a dozen doses of 10 units each, an amount insufficient to elevate the 
blood calcium, the gland was aflfected to as great an extent as in two 
animals (7 and 8, table 2) in which hypercalcemia was produced. In 
another rat (6, table 2) with high calcium, no mitosis was found. 
In animals 3 and 4 (table 2) an undemonstrated hypercalcemia may 
have been present at one time or another during the treatment. Doses 
of 25 units, administered on three successive days, effectively inhibited 
mitotic division, yet the calcium was not much increased (9, 10 and 11, 
table 2). 


Table 3. — Toxic A^ccroscs 




Uosngo, Units 

Duration Blood Scrum 

Xccrosis 

Xccrosis 

Calcifica- 


Weight, 

nncl Times 

ol E.xperl- 

Calcium, Jig. 

of 

of 

tion of 

Bnt 

Gm. 

Injected 

ment. Days per 100 Ce. 

Kidney 

Heart 

Kesions 

1 

104 

15 (4xj 

0 

13.0 

+ 

^ 

-f 

2 

US 

22 (4x) 


14.S 

+ 

— 

-r 

o 

So 

17 nncl 34 on 
nltornate days 

IS 

15.4 


-f+ 

-r-f- 

4 

107 

75 (lx) 

1 

13.6 

+ 

— 

— 

5 

91 

.50 (lx) 

1 

13.0 

— 

— 

— 

0 

US 

100 (lx) 

1 

12.C 

+ 

— 

— 

7 

80 

100 (lx) 

1 

9.2 


— 

— 

8 

ISO 

50 (4x) 

7 

17.0 

-U J- 


-TT- 

9 

145 

10 (12x) 

15 

11.4 

— 

+ 

— 

10 

130 

10 (12x) 

15 

lO.S 

— 

+ 

— 

11 

142 

10 (12X) 

22 

11.2 

— 

+ 

— 

12 

122 

50 (3x) 

10 

12.1 

++ 

+ 

++ 

13 

110 

.50 (3x)L 

3 

13.1 


+ 

+ H- 

14 

120 

50 (3X)L 

3 

14.4 

++ 

+ 

4*+ 

15 

125 

.50 (3X)L 

3 

15.5 

++ 

— 

+ 

10 

130 

25 (3X)U 

«> 

13.C 

— 

+ 

— 

17 

143 

25 (3x)L 

3 

11.2 

— 


— 

IS 

133 

25 (3x)L 

3 

12.4 

— 

— 

— 

19t 

125 

150 (1X)L 

o 

. ... 

+ + 

+ 

— 

20t 

125 

150 (lx)L 

2 

• 14.S 

++ 

-1- 


21 

SS 

IS and 30 on 
alternate days 

IG 

13.7 

++ 

* 

++ 


Sections were token ncross tlic npex where necrosis wns loss seen, 
t See the text. 


Regulatory Effect on Secretory Activity . — In young white rats, an 
amount of insulin insufficient to interfere with normal growth and 
development effectively inhibits mitotic proliferation of the pancreatic 
islet cells. From an examination of tables 1, 2 and 3 it appears that 
there is an inhibition of mitosis in the parathyroid gland by an amount 
of hormone that is insufficient to produce destructive lesions in the 
parench 3 anatous organs (16, 17 and 18, table 3). It is also seen in 
table 2 that an arrest of mitotic proliferation in the parathyroid gland 
is present in the absence of demonstrated hypercalcemia. After a con- 
sideration of all the data, we are inclined to view the inhibition of 
mitosis as the most delicate test for excessive parathyroid activity in 
the rat, the production of lesions in parenchymatous organs as next in 
this respect, and the elevation of blood calcium as the least sensitive of 
the three indicators. 
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Our results estal^lish the efficacy of the hormone in inhibiting the 
normal proliferation of the paratl^roicl gland. That the proliferation 
of the various tissues is not easily inhibited by a great variety of adverse 
conditions is attested to by the continuous growth of the organism. 
We A^enture to advance the opinion that this hoimone, as well as othei 
hormones, by automatically acting as a regulator or governor of func- 
tional activity, exercises an effect on the cell that secretes it more 
delicate than the arrest of mitosis. Any excess of hormone, above the 
functional need, may serve to depress hormonic output, while a deficiency 
ma)^ stimulate output by releasing the normal activit)'^ of the cell. 

The action of the inactivated hormone is of much interest. Of the 
three hormonic effects, parathyroid proliferation, destructive lesions and 
hypercalcemia, the first was the only one observed. It was decisive 
(table 2), although— judging from the inability to produce hyper- 
calcemia in the dog — the inactivation was complete. 

TOXICITY OF EXCESS PARATHYROID HORMONE 

Collip’-® observed the lethal effect of repeated injections of the 
parathyroid hormone on the dog. The chief lesion noted was in the 
stomach, AAdiich Avas described as hemorrhagic and congested. An iden- 
tical lesion of the stomach Avas produced by intravenous injection of a 
mixture of calcium chloride and acid sodium phosi)hate.^'‘ Hueper^"’ 
made a histologic study of the A'arious organs of dogs subjected to hor- 
monic overdosage. He stated : “The effect of the hormone on the action 
of the heart, and the circulatory system, is the cause of the hemorrhages, 
thromboses, and secondary necroses in several organs.” In a considera- 
tion of the lesions in the rat, the resistance of this animal to the hor- 
monic effect should be kept in mind. Collip said : “It has been our 
experience that the normal rabbit and rat are immune to repeated 
injections of the hormone, and indeed showed very little change in the 
blood serum calcium values under such treatment.” TAveed}^ and 
Chandler ® Avere the first to offer eAudence of hypercalcemia in the rat. 

We first observed extensiA^e lesions in rat 3 (table 3), Avhich AV'as 
treated on successive days Avith large doses of the hormone. Some of 
the lesions Avere fresh, Avhile others AA^ere in the process of healing, so 
that the relations Avere not clear. On gross examination there were 
grave myocarditis, characterized by reddish, softened foci, irregular in 
size and shape, and large areas of necrosis in the renal cortex. It Avas 
important to determine Avhether these necroses were secondary to the 
ciiculatoiy failine, as thought by Hueper, or Avhether they Avere pri- 

13. ColHp, J. B.; J. Biol. Chem. 64:485, 1925. 

14. Collip, J. B.; Aledicine 5:1, 1926; Am. J. Physiol. 76:472, 1926. 

15. Hueper, W.: Arch. Path. 3:14, 1927. 
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mary, and the circulatory failure secondary to the destructive lesions in 
the heart. This led to a study of the development of the lesions. In 
the rat, as in the dog, it was readily determined that preceding death 
the circulatory system was severely injured, with the skin surfaces 
becoming cyanosed and cold. In the terminal stages the tail especially 
showed cyanosis. Transudates were also found in the body cavities. 

It is pertinent to call attention at this point to the report of Edwards 
and Irvine on a dog given a fatal dose of hormone. Arrhythmia and 
a decrease in the heart rate appeared during the first twenty-four hours, 
but a severe fall in arterial pressure was not noted until the second 
twenty-four hours. 

Pathogenesis of Lesions Caused by the Hormone . — A single large 
dose of hormone was injected into each of two rats (19 and 20, table 
3). One kidney was removed for biopsy at twenty-four hours, and in 
it small areas of necrosis were found. At the end of forty-eight hours, 
necroses were present in the myocardium and -in the other kidney. At 
this time there were neither general circulatory disturbances nor local 
changes, such as thromboses. 

In neither these rats nor ones with larger necroses could we demon- 
strate thromboses of small vessels, except within the larger and older 
lesions, Avhere they were secondary. In this connection, it is important 
to note that all animals were killed and the tissues immediately placed 
in the fixative. We are therefore of the opinion that the necroses are 
not malnutritional in origin, such as might result from general or local 
circulatory disturbances, but that they are toxic lesions. In these two 
animals and in the others of table 3, the kidneys, heart, pancreas, volun- 
tary muscle, blood vessels, lungs, stomach, spleen, liver, suprarenal 
glands, thyroid gland and parathyroid glands Avere examined histologi- 
cally. Onty the first four organs named showed degenerative lesions. 
The skeletal system Avas not examined. A detailed study of the teeth 
is being made by Prof. Irving Schour of the Dental College of the Uni- 
A^ersity of Illinois, aaEo Avill publish his findings in a separate report. 

After the character of the tAventy-four and forty-eight hour lesions 
caused by a single dose had been determined, the appearance of the heart 
and kidney after multiple injections became more intelligible. Whether 
the lesion calcified or not, solution of the necrotic parenchjnna folloAA^ed. 
In the heart, the solution Avas more rapid, and a vascularized area Avith a 
feAA’’ round cells Avas the result. These AA'^ere often periA'^ascular in loca- 
tion. In the kidney, actively regenerating epithelium often Avas seen 
extending beneath the necrotic cells to form a neAv lining for the 
tubules. Injury to the myocardium and the kidney tended to run 
parallel, but after injection of repeated small doses (9 and 10) minute 


16. Edwards, D. J., and Page, Irvine: Am. J. Physiol. 76:207, 1926. 
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vascularized scars vere identified in the heart only. Possibly renal 
lesions had been present and had healed without scar formation. The 
necroses observed in the pancreas (3 and 14, table 3) and the muscle 
(6 and 14, table 3) are discussed in a separate paragraph. 

Effect of Inactivation on Toxicity of the Hormone— In table 4 are 
shown the effects of the inactivated hormone on the rat and on the dog. 
It is seen that inhibition of parathyroid proliferation is the only one of 
the three hormonic effects retained after inactivation. Hypercalcemia 
was not found and destructive lesions of the organs were not produced. 

We have considered from tlie first the possibility that the prepara- 
tions of honnone might contain toxic substances as impurities unrelated 
to the hormonic component, and that these might be of such a character 
as to produce the lesions. If such were the case, it would be necessary - 


Table 4. — Injections of Inaclhaicd Hormone 


.Animnl 

Weight, 

Gib. 

Dosage, 

Units and Times 
Injected 

Duration 
ol Experi- 
inent. Days 

Blood Serum 
Calcium, Mg. 
per 100 Cc. 

Xecrosis 

Calcifi- 

cation 

1 

120 

50 (3x) 

50 (3x) 

50 (3x) 

3 

10.9 

— 

— 

2 

103 

3 

10.7 

— 

— 

3 

115 

3 

10.3 

— 

— 

4 {clog) 

14 Kg. 

140 (3x) 

4 

ll.S" 

— 

— 

■ 5 (dog) 

19 Kg. 

140 (3x) 

50 (3x) 

0 

ll.S'* 

— 

— 

C 

120 

ii 

lO.G 

— 

— 

7 

133 

50 (3x) 

3 

10.9 

— 

— 

? 

160 

50 (3x) 

50 (3x) 


10.S 

— 

— 

() 

120 

3 

10.6 

— 

— 


* These are blood plasma calcium values. 


to suppose that inactivation of the hormone also renders the toxic 
impurit}' inert. The absence of toxic lesions in the animals receiving 
inactivated hormone therefore strengthens the A'iew that the lesions 
observed are caused by the parathyroid hormone and not by any asso- 
ciated impurity. The only determined effect of the inactivated hormone 
is the arrest of mitosis in the parathjToid cells (table 2). This has been 
discussed in the first division of the paper. 

Relationship of Necrosis and Calcification. — Shelling,^" in an exten- 
sive investigation of the effects on the rat of large doses of viosterol. 
obsen-ed destructive lesions of the soft tissues without calcification. 
He said : ‘‘A iosterol in very large doses causes a general toxic effect, 
since it may produce necrosis and inflammation without calcification.” 
V iosterol then may act -independently of the deposition of calcium to 
produce necrosis. \\e found this to be true for parathyroid hormone. 
In our hormone-treated rats we observed that necroses occurred, espe- 
cially in th e myocardium and kidney, without deposition of calcium 

17. Shelling. D. H.: T. Biol. Chem. 96:241, 1932. 
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(table 3). We were especially desirous of determining the relationship 
of these two pathologic changes. 

Rats (19 and 20, table 3) were given injections of single doses of 
hormone. At the end of fort 3 ’-eight hours, widespread areas of necrosis 
were present in the renal cortex with a very slight amount of calcium 
here and there. Examination of the kidneys removed by unilateral 
nephrectomy at twenty-four houi's showed beginning necrosis without 
any calcium. In three rats (9, 10 and 16, table 3 '*) there were necrotic 
foci in the heart without a trace of calcium. After multiple injections, 
early lesions without calcium and late ones with calcium may be seen 
in a single animal, as in rat 8, table 3. 

All the observations made in the rat indicate that the necrosis occurs 
first, and that deposition of calcium in the degenerated areas follows. 

In no animal have we seen calcification unassociated with a destruc- 
tive lesion. The necrosis appears first (as early as eighteen hours, as 
actually determined in our experiments), and later the lesion may or 
may not become calcified. In rat 3 (table 3), healing of the renal lesions 
is shown. There ai-e long stretches of tubules entirely devoid of 
epithelium and consisting merely of deposits of calcium between two 
walls of membrana propria. Elsewhere regenerating epithelium is 
actively extending beneath such deposits to reline and to reform the 
tubules. Some of the foci finally become i^atches of fibrosis, while else- 
where restoration to normal results. 

In the rat we have not seen metastatic calcification, in the sense that 
it is a deposition of lime in tissues otherwise normal. It is probable 
that in the hypercalcemic rats there is an increased tendency for cal- 
cium to be deposited in the necrotic tissues. 

Production of Necrosis in Parcnchyniofons Organs by Calcium 
Gluconate. — Collip stated that lesions could not be produced by injec- 
tions of calcium salts alone. We find that by intraperitoneal injections 
of calcium gluconate necroses may be produced in the myocardium and 
kidne 3 '^s of the rat (6 to 11 inclusive, table 5). Necrosis was demon- 
strated as earl 3 '^ as seven hours after a series of injections, while begin- 
ning calcification of the necrotic areas was seen at eight hours. The 
lesions appeared to be exactly like the earl 3 '^ hormonic ones. The rats 
receiving these huge doses showed severe toxic S3unptoms. and onl3' two 
of eleven lived the eight hour period. 

Local Toxic Action of Parathyroid Hormone (table 6). — Befoi'e 
these experiments were made, necroses seen in both the pancreas and 
the abdominal muscles were associated by us with local action of the 
hormone injected intraperitoneally. This suspicion was confirmed by 

18. Animals 8, 9, 10 and 16 (table 3) are designated as 2, 3, 4 and 9, respectively, 
in table 2. 
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injection of the hormone directly into the tissues. In the kidney, a 
large necrotic focus was produced, not only by the hormone in the con- 
centration used for intraperitoneal injection, but also when a 1:10 
dilution of this was used. This was true for the para-thoi -mone (rats 
5 and 6) and also for the hormone prepared by the method of 


Table S. — Injections of Calcium Gluconate 


Rat 

Weight, 

Gm. 

Dose (Cc.) of 
10% Calcium 
Giuconate 
and Times 
Injected 

1 

145 

1 (lx) 

2 

125 

1 (2x) 

3 

180 

1 (2x) 

i 

120 

1 (4x) 

5 

125 

1 (4x) 

6 

135 

1 (4x) 

7 

140 

1 (4X) 

8 

140 

1 {4X) 

9 

150 

1 (4x) 

10 

150 

1 (4x) 

11 

150 

1 (4X) 


Duration of 

Blood 
Serum 
Calcium 
Mg. per 

Experiment 

100 Cc. 

20 min. 

.... 

SO min. 


2 hr. 

22.5* 

6 hr. 

... 

6% hr. 


6% hr. 


6% hr. 


7*4 hr. 

... 

hr. 


S hr. 

ni* 

8 hr. 

22.5* 


Necroses 


Kidney (minute foci) 
Kidney (minute foci) 


Kidney (large foci) ; heart + 
Kidney (large foci)); heart + 
Kidney (large foci) ; heart + 


* Determined in a specimen of pooled serum from rats 3, 10 and 11. Difficulty was experi- 
enced in obtaining sufficient blood for analysis after the repeated injections. 

t Only one, which showed distinct deposits of calcium in tlie form of granules. In the 
kidney of rat 8 deposition of calcium had begun. 


Table 6. — Local Action of the Hormone 


Rat 

Weight, 

Gm. 

Dosage, 

Units* 

Duration of 
Experiment, 
Days 

Tissue Into 
Which Injection 
Was Made 

Necroses 
at Site of 
Injection 

1 

140 

2 D 

0 

Kidney 

-f-l- 

2 

130 

2 D 

2 

Kidney 


3 

150 

2 L 

1 

Kidney, spleen. 

Spleen, muscle 

4 

125 

2 L 

1 

internal oblique 
muscle 

Kidney, spleen, 
internai oblique 
muscle 
Kidney 

and liver 

Spleen, muscle 

5 

135 

0.2 D 

1 

and liver 

-i- 

6 

140 

0.2 L 

1 

Kidney 

-b-f 

7 

170 

0.2 

1 

Kidney 


8 

130 

0.5% cresol 

1 

Kidney 

-t- 

9 

250 

2% 

1 

Kidney 

-f-f 

10 

250 

0.2 

1 

Kidney 

-f-b 

11 

220 

0.2% cresol 

1 

Kidney 

12 

220 

2% cresol 

1 

Kidney 

+ 


* The dose was contained in 0.1 ec. of fluid. 


Tweedy (rat 10), which contains- no preservative. Acting on the 
assumption that para-thor-mone may contain a 0.2 per cent concen- 
tration of cresol as preservative, we injected cresol solutions of varying 
strengths directly into the -kidney. With the higher concentration 
necrosis was pioduced, but with the more dilute solution no necrosis 
resulted. The necroses resulting from the direct contact of renal 
epithelium and hormone were the product of hormone and not o.f a 
preservative. 
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The Mechanism of the Toxic Action of Parathyroid Hormone . — 
Parathyroid hormone is not the onl)'^ internal secretion known to act 
on the tissues to produce necrosis. Fleisher and Loeb found that 
epinephrine is able to produce focal necroses in the myocardium of the 
rabbit. Later Johnson and Seibert studied these destructive myo- 
cardial changes, but did not arrive at a satisfactory explanation. 

Our experiments with parathyroid hormone have somewhat narrowed 
the problem of the manner of production of the lesions. They are not 
secondary to circulator}'^ changes, either congestive heart failure or 
local thromboses. They are toxic lesions, which are usually associated 
with hypercalcemia. Since they may be produced by intraperitoneal 
injections of calcium gluconate, the obvious inference is that the calcium 
salts produce the lesions. When calcium gluconate as a 1 per cent 
solution was injected directl}'- into the renal substance, no necrosis was 
seen about the hemorrhagic needle tract. The direct contact of calcium 
gluconate with parenchymal tissue appears not to produce the necrosis, 
but when it is injected in huge doses intraperitoneally, renal necrosis 
folloAvs. The gluconate, like the parathyroid hormone and like viosterol, 
causes hypercalcemia. The hypercalcemia is likely associated with a 
disturbance in the relationship of ionized, nonionized, bound and 
unbound calcium both in the blood plasma and in the tissue lymph that 
bathes parenchymal cells. In the latter location, the changed calcium 
composition of the fluid so injures the cell that necrosis follows. The 
hormone when injected directly into the renal substances has a similar 
action. 

CONCLUSIONS 

Parathyroid hormone inhibits mitotic proliferation of the para- 
thyroid gland. It does this in amounts insufficient to produce hyper- 
calcemia and destructive lesions of parenchymatous organs. 

The lesions produced by excessive doses of the hormone are toxic 
and primary. The circulatory failure which characterizes the fatal cases 
is secondary to the destructive lesions in the myocardium. 

The hormone when brought into direct contact with parenchymatous 
cells produces lesions analogous to those produced after its absorption 
into the blood stream. Necroses are produced in the kidney and heart 
by intraperitoneal injection of calcium gluconate alone. It is probable 
that the hormone and calcium gluconate as well as viosterol injure 
parenchymal cells b}'^ disturbing the calcium components of the tissue 
fluids of the cells themselves. 

There is no evidence of metastatic calcification in the rat in the 
sense that the calcium is deposited in tissue otherwise normal. In the 


19. Fleisher, M. S., and Loeb, L. ; Arch. Int. Med. 3:78, 1909. 

20. Johnson, S., and Seibert, W. J. : Am. Heart J. 3:279, 1928. 
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rat, local degenerations of the tissues are primary and precede 
calcification. 

Amounts of hormone insufficient to produce effects demonstrahle 
b}^ the methods previously used successfully arrest mitotic proliferation 
of the parathyroid gland. Amounts not large enough to elevate the 
serum calcium may cause myocardial lesions. 

Inactivated hormone, completel)'^ inert as determined by the usual 
method employed for testing activit}^ arrests parathyroid proliferation, 
but produces neither hypercalcemia nor destructive lesions. 



TRANSFUSION EXPERIMENTS WITH THE BLOOD 
OF LEUKEMIC CHICKENS 

F. P. CRANK, M.D. 

AXD 

J. FURTH, M.D. 

PH1L.\DELPHIA 

Studies of avian tumors caused by filtrable agents have shown that 
the tumor cells produced by these agents behave like neoplastic cells 
(Rolls’^). Attention has been called to the similarity between avian 
sarcoma and avian leukosis." This view is much strengthened by recent 
investigations ® showing that avian leukosis, like avian sarcoma and 
unlike leukemia and tumors of mammals, may be transmitted by a 
cell-free agent, which passes bacteria-tight filters, resists freezing and 
thawing, and drying, and can be preserved by the addition of glycerin. 
However, direct evidence for the neoplastic character of the leukemic 
cells has hitherto been wanting. The differences in behavior between 
cell-free filtrate and cell-containing material transmitting leukosis might 
be explained by assuming that they are due to the position of the agent, 
largely intracellular in one instance, free in the other. Whether this 
agent is an ordinary virus or not, leukosis may be conceived of either as 
hyperplasia or as neoplasia of the myeloid and erythroblastic elements 
of the bone marrow. 

Should the view be correct that leukosis is a neoplastic process caused bj' an 
ordinary virus, the immature blood cell may be expected to multiply and to retain 
transmissibility even after the disappearance of the causative agent. A similar 
phenomenon has been observed with mammalian tumors caused by infective agents.'* 
Avian tumors caused by filtrable agents are, however, not known to be changeable 
into tumors that are transmissible only b}" material containing cells. Yet this 

From the Henry Phipps Institute, University of Pennsylvania. 

This investigation was supported by the Fund for the Study of Leucemia and 
Related Diseases. Mr. Charles Breedis assisted in the work. 

1. Rous, P. : J. Exper. Med. 18:416, 1913. 

2. Opie, E. L. : Medicine 7:31, 1928. 

3. Furth, J. : J. Exper. Med. 55:465, 1932. 

4. Fibiger, J. : Overs, o. d. kong. Danske Videnskabernas Selsk. Forh., 1913, 
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would frequently occur were these agents viruses characterized by the capacity to 
produce strong immunity in the animals affected. A fowl immune to the filtrable 
agent of leukosis was inoculated with leukemic cells.^ We looked for an inactiva- 
tion of the agent and a transformation of avian leukosis transmissible by a filtrable 
agent into avian leukosis transmissible only by leukemic cells. This supposition 
was not substantiated; the cell-free plasma of a fowl thus treated readily trans- 
mitted the disease.-'' 

The experiments to be described were made in an attempt to ascer- 
tain whether leukemic cells introduced into the circulation in large 
numbers are capable of autonomous growth in the body of a susceptible 
host. 

Minot and Isaacs ® transfused blood of a patient with lymphatic leukemia into 
one with aleukemic lymphoma and noted almost complete removal of the immature 
lymphocytes from the circulation within thirty minutes. Experiments with trans- 
missible Ijnnphoid leukemia of mice " indicate that leukemic lymphocytes introduced 
into the circulation of healthy mice lodge and multiply mainly in the lymphoid 
tissues and secondarily invade the circulating blood. Lymphocytes from mice with 
malignant aleukemic lymphadenosis,® when injected into the veins of healthy mice, 
likewise multiply in lymphoid tissues and infiltrate many organs, but do not invade 
the blood stream to any considerable extent. 

Leukosis of fowls differs from lymphoid leukemia of guinea-pigs and mice ® in 
that it is transmissible by a cell-free filtrable agent. Since mammalian lymphoid 
leukemia may be reproducible by cells, it is again pertinent to inquire whether 
avian leukosis may result from the multiplication of transfused leukemic cells. 


FIRST SERIES OF TRANSFUSION EXPERIMENTS 

From 15 to 35 cc. of the blood of fowls tvith severe myeloid 
leukemia was transfused into each of seven young chickens after a like 
or somewhat smaller amount of blood had been removed from the circu- 
lation of the recipient. In five of these fowls the transfused immature 
myeloid cells were rapidly removed from the circulation, but in two of 
them they multiplied rapidly, causing death within three days with the 
blood picture of leukemia. Figure 1 A and B, table 1 and the history of 
four fowls illustrate these observations. 


5. Furth, J. : Immunity Phenomena in Transmissible Leucosis of Fowls, Proc 
Soc. Exper. Biol. & Med. 29:1236, 1932. 

6. Minot, G. R., and Isaacs, R. : J. A. M. A. 84: 1713, 1925. 

7. Furth, J., and Strumia, M.: J. Exper. Med. 53:715, 1931 . 

M J.: Proc. Soc. Exper. Biol. & 


9. Tio Tjwan Gie: Over leukaemie bij dieren, Amsterdam 
weg, R.; Ztschr. f. Krebsforsch. 29:455, 1929. MacDowell E C 
kl. N. : Science 74:605, 1931. ’ 
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Notes to Table 1 . — The column headed “Primitive Myeloid Cells” refers to the 
cells illustrated in figure 1 A ; the majority of these are primitive mononuclear 
cells, or myeloblasts according to Ellermann. Many similar cells contained lobed 
nuclei or several nuclei ; these, called poikilonuclear cells by Ellermann and 
Rieder cells by others, are included in this column. A few such cells containing 
purple granules (promyelocytes) were also counted with these. The myeloid cells 
of this fowl Avill be more fully described in a later report. The column headed 
“Polychrome Red Cells” includes both polychrome erythroblasts and erythrocytes. 
The percentage of normal leukocytes decreased following the transfusion, but their 
absolute number increased somewhat. The bulk of the increase in white cells is 
referable to an increase in primitive large mononuclear leukoc 3 'tes. 


Table 1. — Blood Changes in Foivis That Had Received a Transfusion of 

Leukemic Blood 



Time of 
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41 
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34 

4 

2 

14 

1 1 

82 
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34 

1,S70 
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21 

0 

2 

.■) 

1 1 

91 
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32 

1,403 

203 

29 

0 

0 

0 

1 1 

90 
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3S 

1,043 
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29 

0 

2 

0 

0.5 0.5 

91 

1493 

Before 

39 

2,3r)5 
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0 

0 

30 

60 
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33 
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58 

4 

7 

11 
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27 
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15 
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36 
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10 
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91 
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blood [1:3]) 
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36 
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0 

0 

32 

01 

0 1 
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30 min. after.. . 

37 
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20 

21 

11 
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34 
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29 

2 

22 

20 
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34 

1,505 
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27 

0 

20.5 

15 

3 0.5 
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1,305 
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51 

2 

22 

40 
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34 
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39 

1,710 

91 

0 

0 

30 

59 

9 1 
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S days after... 

34 

1,735 

81 
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0 

15 

68 

3 2 

0 


11 days after... 

53 

2,300 

48 

0 

0 

IS 

70 

5 1 

0 


14 days after... 

JJ 

3,000 

43 

0 

0 

29 

04 

5 2 

0 


Experiment 1. — Thirtj’' cubic centimeters of blood of a fowl with severe mj^eloid 
leukemia was transfused into a chicken weighing 870 Gm. The white cell count 
of the donor was 975,000 ; the red cell count, 1,030,000, and the hemoglobin content, 
18 per cent (Sahli). The blood counts of the recipient before and after the trans- 
fusion are recorded in table 1. (See also figure 1 A.) There was a rapid, pro- 
gressive rise of the immature myeloid cells in the circulation, causing death of the 
fowl three daj's after the transfusion. In blood smears taken before death, large 
numbers of mitotic figures were seen (fig. 2 A). At postmortem examination, 
the liver and the spleen were somewhat enlarged; their pale grajdsh color sug- 
gested an invasion bj^ white cells. Microscopicallj^ stasis of immature myeloid 
cells was observed in many organs, notabb'’ in the lung (fig. 2C), spleen (fig- 
3£), liver (fig. 3 A), kidne\^ (fig. 2 E) and adrenal gland. In the liver there 
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were, also, numerous large tumor-like foci formed apparently by multiplying mye- 
loid cells. Most of the bone marrow was composed of fat (fig. 2 B) ; only a 
few small areas were seen that showed the character of leukotic growth, namely, 
multiplication of primitive cells with little or no maturation. 

Evperiment 2.— Twenty cubic centimeters of leukemic blood was transfmed 
into a fowl weighing 750 Gm., after the removal of 15 cc. of its own blood The 
leukemic blood had a white cell count of 915,000, a red cell count of 540,000 and 
a hemoglobin content of 14 per cent (Sahli). As in the preceding fowl, the trans- 
fusion was followed by a progressive rise in the number of circulating immatoe 
myeloid cells (table 1), terminating in death three days after the transfusion. The 
gross and microscopic appearances of the organs of this fowl were essentially t e 
same as those described in experiment 1. 



Fig. 1. — A, chart showing the changes in the number of blood cells of a fowl 
after it had received a transfusion of 30 cc. c>f leukemic blood. The fowl died of 
leukemia three days after the transfusion. F, chart showing the changes in the 
number of blood cells of a fowl that had received a transfusion of 30 cc. of leu- 
kemic blood. The transfused cells rapidly disappeared from the circulation. 


In these two experiments, massive transfusion of leukemic blood 
into two healthy fowls resulted in leukemia fatal on the third day after 
the transfusion. The effect of the transfusion on the number of circulat- 
ing leukocytes is shown in table 2. The figures in table 2 do not give 
exact information as to the rate of ruultiplication of the transfused 
primitive myeloid cells, mainly because these cells are retained in large 
numbers in the capillaries of many organs, and data on the number of 
immature leukocytes thus removed from the circulation and on the rate 
of theii multiplication in the capillary bed are wanting. However, large 
numbers of mitotic figures seen in the circulating blood as well as in the 




Figure 2 

Photomicrographs are shown of material from fowls that died about three days after receiving 
transfusion of leukemic blood. The blood smear is stained with Wright and Kiemsa’s solution, 
the slides, with hematoxylin and eosin. The magnifications given are. only approximate. A sno>. 
a blood smear with four mitotic figures in a field fx 900); B, femoral marrow containing abun 
dant fat (X 25) ; C, capillaries of the lung distended with myeloid cells (X 250; D, an al 
area of the lung, its capillaries filled with myeloid cells, many of them in mitotic division (X.atlU.) 
E, mild stasis of myeloid cells' in the kidney (x 500), and F, mild stasis of m3'eloid cells m ti' 
heart muscle (x 200). 
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Figure 3 


Photomicrographs of liver and spleen of fowls dying with leukemia about three days after they 
had received a transfusion of leukemic blood are contrasted with those of fowls in which there was 
a rapid removal of the transfused leukemic cells. The slides were stained with hematoxylin and 
eosin. The magnifications given are onh' approximate. A shows liver from a fowl dying with 
leukemia after transfusion (X 250). Note the accumulation of large numbers of apparently viable 
cells in the capillaries, showing practically no tendenc3' of the host to remove them. B shows liver 
from a fowl in which the transfused leukemic cells disappeared from the circulation (X 250). 
Intact leukemic cells are scant in the capillaries, while the Kupffer cells show extensive phagocytic 
activity. C is a higher magnification (X 600) of the slide shown in A, and D, a higher magnification 
(X 600) of the slide shown in P. E pictures the spleen of a fowl dying with leukemia after transfu- 
sion (X 250). _ The pulp is densely crowded with apparently viable leukemic cells; little, if anj^ phago- 
cytic activity is seen. F shows the spleen of a fowl in which the transfused leukemic cells dis- 
appeared from the circulation (x 250). Mononuclear phagocytes engulfing cells or cellular debris 
are abundant in the field. 
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capillaries may be taken as an indication that the transfused cells under- 
went rapid multiplication (fig. 2 A and D). It is hardly conceivable 
that the normal marrow of a fowl would be capable of producing leuko- 
cytes in such numbers in such a short time. Moreover, this possibility 
is excluded by an examination of the marrow after death, which showed 
abundant fat and little new formation of myeloid cells (fig. 2B). 
Growth within blood vessels, an abnormal site for myeloblast formation, 
had taken place apparently throughout the vascular bed; extravascular 
growth, localized mainly in the liver and the bone marrow, was relatively 
slight. 

Experiment 3 is described as an example of five experiments in 
which transfusion of leukemic blood was followed within a few days by 
complete disappearance of the immature blood cells from the recipient’s 
circulation. Three of the five fowls showed no further change, but in 
one erythroleukosis developed forty-seven days after the transfusion. 

Table 2. — Effect of a Transfusion of Leukemic Blood on flic Leukocyte Counts 

of Healthy Foxvls 

Count Before 80 Minutes After 3 Days After 


Fowl Transfusion Transfusion Transfusion 

1623 30,000 189,000 535,000 

1493 27,500 305,000 . 910,000 


Experiment 3. — Thirty-five cubic centimeters of leukemic blood was transfused 
into a fowl after the removal of 30 cc. of its blood. The white cell count of the 
leukemic blood was 1,050,000; the red cell count, 750,000, and the hemoglobin con- 
tent, 19 per cent (Sahli). The blood counts and differential counts of the recipient 
made before and after the transfusion are recorded in table 1. (See also figure 1 B.) 
The highest number of immature blood cells in the circulation was observed two 
days after the transfusion (white cell count, 230,000) ; four days after the trans- 
fusion, their number had decreased considerably, and two days later there was 
merely a leukocytosis due to an increase of normal lymphocytes, polymorphonuclear 
leukocytes and monocytes. Subsequent examinations of the blood during a period 
of five months and the postmortem examination showed neither anemia nor 
leukemia. 

As another example of the rapid elimination of immature leukocytes from the 
circulation of healthy fowls, a fowl maj^ be cited the white cell count of which 
was 17,000 before transfusion, 218,000 one-half hour after transfusion and 34,500 
three days after transfusion. 

SECOND SERIES OF TRANSFUSION EXPERIMENTS 

About a year after the experiments reported in the foregoing 
paragraphs had been completed, eight chickens, weighing from 550 to 
750 Gm., were given transfusions of leukemic blood in the manner 
described. These experiments were undertaken to throw light on the 
mode of removal of the transfused cells. It is remarkable that in the 
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case of onl)^ one of the eight chickens was there a drop in the high 
leukocyte count caused by the mechanical ef¥ect of transfusion ; the rest 
died with the blood picture of leukemia from two to three and a half 
days after the transfusion. 

The view that the rise in the blood counts of these seven fowls fol- 
lowing the transfusion (table 3) indicates multiplication of these cells in 
the recipients was strengthened by the observation of numerous mitotic 
figures in smears as well as by that of the absence of conspicuous 
myeloid hyperplasia of the marrow. Nevertheless, it is evident from the 
figures given in table 3 that the death of the fowls from two to three and 

Table 3. — Travsjnsioii E.x-I>erimcnfs {Second Scries) 


Kecipient’s Blood Count, Thousands 
Donor’s Vs to 1 % Hr. 2 Days 
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Cc. r~ \ /' '' \ t \ / ^ 
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17) 

25 
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17 

25 
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29.5 
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10 
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43 
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10 

10 
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S Days After 
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10 

20 
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1,180 
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1,820 
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10 

20 
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19 
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74 
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transfusion 

2327 

20 

30 
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1,412 

45 

2,505 

230 

1,745 

81.5 

1,330 

Active; killed 


3 days after 
transfusion 


a half days after the transfusion cannot be correlated with the height 
of their white cell counts. These counts from two to three days after 
the transfusion were about double those obtained from one-half to one 
and a half hours after the transfusion, whether increasing from 74,000 
to 153,000 or from 645,000 to 1,390,000. What characterizes this group 
is not the height of the white cell counts, but their conspicuous rise in 
two and three days after the transfusion. On the other hand, fowls in 
which there was a drop in the number of white cells three days after the 
tiansfusion (fowl 2327 of series 2 and five fowls of series 1) appeared 
active, and if permitted to live, recovered from the immediate effects of 
the transfusion. 

It IS a matter of conjecture why most of the fowls of the first series 
resisted the transfusion, whereas most of the fowls of the second series 
succumbed to it. Increased virulence of the leukemic cells, selection of 
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somewhat younger birds or improved technic may be responsible for 
this difference. 

COMMENT ON THE TRANSFUSION EXPERIMENTS 

When large amounts of leukemic blood are transfused into fowls, 
either the white cells introduced into the circulation continue to increase 
in number within the vascular bed and the fowls die with the blood 
picture of leukemia from two to four da3’^s after the transfusion, or most 
of the transfused cells disappear from the circulation within three days, 
and the blood picture gradually returns to normal. Resistance and sus- 
ceptibility in these instances are explained with most probability by an 
assumption of genetic differences similar to those that govern the fate 
of tumor grafts. 

The experiments described indicate that leukemic chicken cells intro- 
duced into susceptible hosts are capable of autonomous growth. The 
behavior of lymphocytes causing lymphoid leukosis of mice suggested 
a similar conclusion. Accordingly, it may be supposed that leukemic 
cells from either animal would multiply in vitro under favorable condi- 
tions as do cancer cells. Contrary to these suggestions, investigators 
stud)dng the behavior of leukemic cells of man in tissue cultures 
describe, instead of multiplication, maturation. 

ANATOMIC CHANGES IN FOWLS THAT RECEIVED TRANSFUSIONS OF 

LEUKEMIC BLOOD 

In order to determine the site of retention and subsequent disposal 
of the introduced cells in resistant fowls, seven such chickens that had 
received transfusions of leukemic blood were killed at different intervals 
after the transfusion, and their organs examined microscopically. 

There are numerous studies on the mechanism of the disposal of foreign par- 
ticles introduced into the circulation as well as of cell debris originating within 
the bodJ^ For a review of the literature see Drinker and Shaw.^i 

Two fowls were studied one and a half hours after they had received the trans- 
fusion of leukemic blood. The white cell count rose in one to 350,000, as a result 
of the transfusion, and in the other, to 245,000. One fowl, examined twenty-four 
hours after it had received the transfusion of leukemic blood, had a white cell count 
of 260,000 one and a half hours after the transfusion and one of 220,000 before 
death. Two fowls were examined three days after they had received the transfu- 
sion. The white cell count was 218,000 one-half hour after the transfusion and 
34,500 before death, in one, and in the other, 230,000 and 81,500, respectively. In 
both fowls the blood smears taken before death showed many primitive mononu- 
clear cells (myeloblasts). Two other fowls that died of leukemia three days after 
thej^ had received a transfusion of leukemic blood have been described (pp. 662 and 
663). Two fowls were studied six days after thej'^ had received a transfusion, one 

10. Furth and Strumia.'^ Seibold, Rathbone and Furth.® 

11. Drinker. C. K., and Shaw, L. A.; J. Exper. Med. 33:77, 1921. 
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of 12 and the other of 25 cc. of leukemic blood. In smears taken before death there 
were practically no immature myeloid cells, but a few erythroblasts had made 
their appearance, suggesting the onset of erythroleukosis caused by the transfused 
leukemic material. 

It is evident from the microscopic appearance of the organs of these 
fowls that a considerable proportion of transfused leukemic cells was 
retained in the pulp of the spleen and in the capillaiies of seveial organs, 
notabty the lung and the liA''er. The part played by the spleen was espe- 
cially prominent ; the pulp appeared to be filled to capacity thirty minrttes 
after the transfusion and thereafter for about six da3^s. The behardoi 
of the bone marrorv rvas r^ery diffei'ent; here sinusoidal capillaries weie 
filled Avith erythrocytes, but among them only a fcAA?^ primitiA'^e myeloid 
cells of the type transfused AA^ere seen. 

In the foAvl examined tAventj^-four hours after transfusion there AA-^as 
phagoc3’'tosis of cellular debris b3'^ the Kupffer cells, but the majority of 
the primitive myeloid cells filling the pulp of the spleen and accumulat- 
ing in the capillaries of the liver appeared viable. Myeloid cells were 
much more numerous in the sinusoidal capillaries of the bone marroAv 
in this foAvl than in those examined one-half hour after the transfusion, 
and many so-called intersinusoidal capillaries contained such cells almost 
exclusively. 

In the foAvls examined three da3's after transfusion, the appearance 
of the larger blood vessels indicated that most of the immature Avhite 
cells had been removed from the circulation. Stasis of myeloid cells in 
the pulp of the spleen and in the capillaries of the liver and of the lung 
Avas less extensive than in the foAvl just described; phagocytosis by 
mononuclear leukoc3'tes, on the other hand, AA'as more conspicuous 
(fig. Z B,D and F). In the bone marroAV, primitive mononuclear cells 
Avere abundant; among them Avere numerous myeloc3''tes. Most of the 
erythrogenic capillaries Avere collapsed. Their lining could not be clearly 
distinguished, and for this reason it could not be determined Avith cer- 
tainty Avhether this accumulation of myeloid cells had occurred only in 
extraA^ascular tissues. It likeAvise remains a matter of conjecture 
AAdiethei the increase in the number of primitiA'^e nongranular m3'^eloid 
cells A\-as due to a sIoav migration of transfused myeloid cells to the 
marroAv, or to a myeloid hyperplasia of the marroAV, or to both. 

In the iowls examined six days after the transfusion the Kupffer ' 
cells showed phagocytosis. The splenic pulp was filled with cells show- 
ing karyorrhexis and pyknosis. but here phagocytosis by mononuclear 
leukoc3des was less pronounced, suggesting that lysis may be one of the 
means of disposal of dead cells. The bone marroAv shoAved mild non- 
specific h3’perplasia of all its elements. 


12. Strauss. A. : Beitr. z. path. Anat. 


u. z. allg. Path. 85:251, 1930. 
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COMPARISON OF ANATOMIC CHANGES IN SUSCEPTIBLE AND RESISTANT 
FOWLS THAT RECEIVED TRANSFUSIONS OF LEUKEMIC BLOOD 

In a comparison of the microscopic appearances of the organs of 
susceptible and resistant fowls three days after the transfusion of 
leukemic blood, the differences in their reaction to the foreign leukemic 
cells are clearly seen. In susceptible fowls, the capillaries of the lung 
are filled with leukocytes, causing in some areas almost complete 
atelectasis. The pulp of the spleen, too, is filled with leukocytes, and 
there are numerous mitotic figures among these cells in both the lung 
and the sideen. In the capillaries of several other organs, e. g., the 
liver, there is slight to moderate stasis of the leukemic cells. In resistant 
fowls, on the other hand, there are relatively few leukemic cells in the 
capillaries of these organs, and large mononuclear phagocytes contain- 
ing cells or cellular debris are abundant in the liver and spleen. There 
is slight, if any. phagocytosis in the lung, suggesting that the cells 
retained in the pulmonary capillaries immediately after transfusion may 
be subsequently released and disposed of in the spleen and liver as 
described by Drinker and Shaw.” 

SUAIMARV AND CONCLUSIONS 

Of fifteen fowls into which leukemic blood had been transfused, nine 
died of leukemia from two to three and one-half days after the transfu- 
sion. The fatal leukemia in these instances ivas associated with multi- 
plication of the transfused cells. Thus, when immature myeloid cells 
of the fowl have been stimulated by the filtrable agent of leukosis, they 
assume the character of tumor cells and are capable of autonomous 
growth. 

A considerable proportion of the transfused cells was rapidly 
removed from the circulation in all the fowls. The spleen and the capil- 
laries of several organs, mainly those of the liver and the lung, are 
active in performing this function. The bone marrow plains little part 
in the removal of the immature myeloid cells. In susceptible fowls, the 
cells retained multiply in these sites; in resistant fowls, they are disposed 
of by mononuclear phagocytes of the liver and spleen. 



TRUNCUS ARTERIOSUS COMMUNIS PERSISTENS 

CRITERIA FOR IDENTIFICATION OF THE COMMON ARTERIAL TRUNK, 
WITH REPORT OF A CASE WITH FOUR SEMILUNAR CUSPS 

ELEANOR M. HUMPHREYS, M.D. 

CHICAGO 


Among the rare congenital defects of the heart is persistence of the 
primitive common arterial trunk. This is one of the most interesting 
of anomalies from a developmental point of view, as it involves a failuie 
of certain of the primarj^ septums, those of the arterial trunk and cardiac 
bulb. Hence it dates from a very early stage of cardiac development. 
Many of the cases reported under this heading are really examples of 
other defects. In spite of the increased appreciation of the embryologic 
basis of the anomaly, opinion varies widely as to which cases should be 
included in this group. Herxheimer ^ accepted forty-three cases. 
Abbott - recognized twenty-three cases, fourteen of which she analyzed 
and classed as instances of the “complete” defect. Recent critical reviews 
in the German literature have rejected many of these examples. 
Shapiro® recently stated that he knew of but two cases that fulfilled all 
requirements for identification of the defect. 

Because of the confusion that prevails, it seems advisable to review 
the criteria for identification of the anomaly in the light of the newer 
embi'yologic knowledge. These criteria will be applied to an example 
of partial (almost complete) persistence of the common arterial trunk, 
one of the five reported cases in which four semilunar cusps have been 
found. 

EMBRYOLOGIC AND ANATOMIC FACTORS 

Detailed reviews of the embryologic development of the heart are 
available in the works of Tandler,-^ Abbott,® Monckeberg ® and others. 


Submitted for publication, May 23, 1932. 
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Onl}" those featui'es of special interest for the interpretation of the 
anomaly under consideration will be considered here. 

The normal division of the primitive tubular arterial trunk and 
cardiac bulb occurs in the early weeks of development. Three elements 
aid in the division. These are the two proximal swellings of the bulb, 
which assist in forming the interventricular septum the four distal 
swellings of the bulb, which form the distal bulb septum, aiid from the 
lower ends of which the semilunar cusps are derived, and the aortic- 
pulmonary septum, which completes the divison of the trunk. Thus in 
an earl}’- stage of development the systemic and pulmonic blood streams 
are separated, except for the communications through the foramen 
ovale and ductus arteriosus, which normally become closed only after 
birth. 

Aortic-Pulmonary Septum . — It is generally held that the aortic- 
pulmonary septum is first demarcated distally by the spurs between the 
fourth and sixth pairs of aortic arches. The left member of the fourth 
pair is destined to form the arch of the aorta and its branches, except 
the right subclavian artery, Avhich develops from the right fourth arch. 
From the sixth pair come the right and left pulmonary arteries, and 
from the left, the ductus arteriosus. Fusion of the paired spurs and 
caudal extension of the resulting septum divide the primitive trunk into 
the aorta and the pulmonary artery. The septum bisects and grows 
through the larger opposed (lateral) pair of distal swellings, which fuse 
near their midpoints. Thus three swellings are contributed to each 
arterial ostium, as the anlagen for the semilunar cusps. The caudal end 
of the septum then joins with the proximal bulb septum to complete the 
separation of the two arterial, conuses and of the ventricles in which they 
become incorporated. 

Accounts differ as to the manner of development of this septum. 
Monckeberg,® following Born and Broman, held that it develops from 
two longitudinal ridges, or swellings, which come to separate the two 
blood streams by fusion of their margins and by caudal extension. 
Tandler’s"* view, supported by Wirtinger’s ' observations, is that the 
septum proceeds caudally as an arched membrane, sending ahead longi- 
tudinal ridges as forerunners of its course. Spitzer’s ® theory is that 
fusion of the two spurs and proximal migration are due to two factors. 
The increased flow of blood, due to opening of the pulmonary capillary 
bed. leads to a widening and shortening of the primitive trunk, causing 
a relative descent. The increasing blood pressure on the two surfaces of 
the septum causes a further centripetal migration, in which the forerun- 

7. Wirtinger, cited by Feller, A.;- Virchows Arch. f. path. Anat, 279:869, 
1931. 

8. Spitzer, Alexander: Virchows Arch. f. path. Anat. 243:81, 1923. 
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ners descend ahead of the arched septum. On histologic grounds, 
Tandler ^ believed that the aortic-pulmonary septum grows through the 
line of fusion of the distal bulb swellings, thus forming the septum of 
the extracardiac portion of the bulb, as well as of the trunk. 

Septum of the Pvoxhnal (Cavdiac) Bulb . — The complex uppei pait 
of the inteiwentricular septum is formed by a fusion of the primitive 
ventricular septum with the two proximal swellings of the bulb and with 
the anterior endocardial cushion of the atrioventricular ostium 
(Tandler ■‘). It is difficult to identify the different elements in the 
definitive state. Spitzer ® concluded from a study of the model of 
the heart of a 14.5 mm. human embryo, prepared by Tandler, that the 
course of the muscle structures constituting the crista aorticopulmonalis 
and the anterior tricuspid ledge indicates derivation from the bulb 
swellings and the anterior endocardial cushion. The relations of these 
structures to the distal bulb swellings of the base of the arterial trunk 
and to the anterior tricuspid leaflet indicate an intimate fusion rather 
than a juxtaposition of the elements derived from the bulb and the 
cushion. 

The point of closure of the interventricular septum is in the anterior 
part of the membranous septum. A simple interventricular foramen 
associated with a failure of union of the elements named is located 
immediately beneath the aortic ostium, which is frequently shifted to 
the right, in the position of the “rider” aorta. With defects involving 
onl}’- the posterior part of the anterior septum (Rokitansk}'’), the opening 
stands above a Y-shaped muscle ledge on the right wall of the septum. 
This is part of the crista and ledge referred to in the foregoing 
paragraph, and will be described later. The opening is bordered ante- 
riorly by the remnant of the anterior swelling and a forerunner of 
the primitive ventricular septum; posteriorly, by the rest of the mem- 
branous septum from the anterior endocardial cushion, and behind that, 
by the posterior muscular septum from the cushion and the posterior 
forerunner of the interventricular septum. Its lower margin, between 
the divergent limbs of the Y, is formed by fused remnants of the ante- 
rior swelling, the posterior swelling and a protuberance of the 
right anterior endocardial cushion. Except with more extreme septal 
defects, the primitive interventricular septum does not border the 
opening. 

Seunhmar Cusps and Coronary Arteries . — For an analysis of cardiac 
defects a study of the relationships of the semilunar cusps to adjacent 
structures and to the coronary arteries is essential. If normally placed 
the coronary ostia identify the cusps. In identifying and naming the 
coionaries. however, one must take into consideration the type of the 
cardiac defect. Spitzer ® has shown that with extreme detorsion one 
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coronary stem may take over or “adopt” many of the branches normally 
derived from the other. Thus, the apparent left coronary may be the 
right and vice versa. Even in otherwise normal hearts, variations of 
origin and course are common. Minor shifts of the ostia are frequent. 
Occasionally one ostium is shifted above the commissure between its 
cusp and that of the other coronar}^ so that the two may appear to arise 
from one sinus. Less frequently only one coronary stem may be 
present and may send branches to the field normally supplied by the 
other. With absence of the main stem, two ostia may be present in a 
single sinus. A rarer anomaly is the presence of only one aortic 
coronary, the other, usually the left, originating from a sinus of the 
pulmonary artery. With such variability, it is obvious wh)’’ the coronary 
arteries identify the cusps only when found in the expected positions. 

Little is known of the early development of the coronary arteries. 
From their studies of rabbit embryos, Martin ° and Lewis both con- 
cluded that the anlagen are recognizable before the division of the bulb. 
From their normal relationships it is obvious that the}'^ develop in rela- 
tion to the larger (lateral) pair of distal bulb swellings. Obviously, too, 
their sites should be shifted toward the junctions of these swellings with 
the swelling for the future noncoronary aortic cusp. Thus, before rota- 
tion, the left coronary should originate near the anterior half of the 
right swelling, and the right, from the corresponding part of the left 
swelling, opposite. Normal torsion of 180 degrees would bring swellings 
and coronaries into their final normal relationships. After fusion and 
bisection of the lateral swellings, the anterior (pulmonic) ostium has 
three cusps, anterior and left and right posterior; the posterior (aortic 
ostium has the same number, posterior (noncoronary) and left and right 
anterior. If normally placed, the Jeft coronary rises behind the left 
anterior, the right behind the right anterior, aortic cusp. 

On theoretical grounds one would demand four semilunar cusps for 
the positive identification of a persistent common trunk. Gierke,^’^ 
Mhrth,^- Pietzch and Hiilse have emphasized this point, while admit- 
ting that anomalies of number of swellings may occur as a primary 
anomaly. Simonds found 209 recorded cases of alteration in number 
of semilunar cusps, forty-three in 15,666 autopsies. Many of these were 

9. klartin, Henri: Compt. rend. Soc. de biol. 6:83, 1894. 

10. Lewis, F. T. : Anat. Anz. 25:261, 1904. 

11. Gierke, Edgar: Charite-Ann. 32:299, 1908. 

12. Wirth, A.: Ein Fall von totaler Persistenz des Truncus arteriosus com- 
munis, Diss., Giessen, 1912; cited bj^ Monckeberg.® 

13. Pietzch, Johannes : Ueber zwei Falle von Atresia ostii aortae congenita, 
Diss., Freiburg; cited by Monckeberg.® 

14. Hiilse, Walter: Virchows Arch. f. path. Anat. 225:16, 1918. 

15. Simonds, J. P.: Am. J. M. Sc. 166:584, 1923. 
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in otherwise normal hearts. Variations were more frequent in the pul- 
monic than in the aortic ostium, and reduction was commoner than 
increase. Simonds ottered three possible explanations of reduction. 
Antenatal or postnatal fusion of two cusps is suggested finding one 
exceptionally large cusp with a ridge at the base of its sinus. A shift 
in the position of the aortic-puhnonar}' and distal bulb septum may be 
responsible for soine of the two-cusped valves found in stenosed ves- 
sels. One of the four swellings may be absent or may regress at an early 
period. Four-cusp valves are infrequent ; Simonds found reports of but 
five cases of four-cusped aortic valves, four of them in normal hearts. 
It is difficult to explain the acquisition of a perfectly formed, though 
often small, extra cusp, except on the basis of an interpolated fifth bulb 
swelling. If such a fourth cusp were present in a solitar}’^ aortic trunk, 
the picture of the ideal four-cusped common trunk would be closely 
imitated. No such case has been reported, to my knowledge. However, 
when the unique case reported by Glas is considered, it is easy to see 
that with modification in the direction of atresia of the sixth arch struc- 
tures, identification might be difficult. The heart described by Glas 
showed a large aorta with four cusps, in the “rider’’ position, while the 
small, three-cusped pulmonary artery rose from a stenosed pulmonic 
conus. 

Alterations in the relationship of semilunar cusps to adjacent struc- 
tures have a bearing on the interpretation of anomalies. Normally, each 
arterial ostium has one primarily septal cusp, the left posterior of the 
pulmonary artery, and the right anterior of the aorta. The other two 
pulmonic cusps are in relation to the base of the nonseptal (conus) wall 
of the right ventricle. The medial end of the posterior aortic cusp is in 
contact with the membranous part of the interventricular septum, while 
its lateral part and a small adjoining part of the left aortic cusp lie 
above and are continuous with the anterior (aortic) cusp of the mitral 
valve. The rest of the left cusp is continuous with the base of the non- 
septal (conus) wall of the left A'^entricle. 

Muscular Structures of the Right Ventricle and the Right Aorta . — 
On the basis of his phylogenetic studies, Spitzer ® believed that in the 
mammal there is a rudimentary development of the second, right ventric- 
ular aorta of the reptile. He recognized as homologues of the muscle 
ridges of the inter-aortic septum of the reptilian heart the prominent 
muscle structures of the mammalian right ventricle. These structures 
were described by Tandler,^ as the crista supraventricularis and the 
trabecula septomarginalis. Spitzer subdivided these muscle bands into 
the crista and trabecula proper, grouped as the crista aorticopulmonalis, 
and the anterior tricuspid ledge. 


16. Glas; Jahrb. f. Kinderh. 49:187, 1867. 
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The trabecula traverses the ventricle as a moderator band, from the 
lateral wall, near the acute margin and at a variable height above the 
apex, to the septum. Here the crista ascends as a smooth muscle band, 
to the base of the septal (left) pulmonic cusp. The ledge lies posterior 
and more or less fused with the crista. Its apical portion, lying behind 
the trabecula proper, is recognized from its intimate relation to the large 
lateral papillary muscle, which gives attachment to chordae from the 
anterior and posterior tricuspid leaflets. The septal part, commonly 
fused with the crista in the stem of the Y referred to in a foregoing 
paragraph, gives off seA^eral chordae for the medial tricuspid leaflet, and 
forms the base of the small septal papillary muscle of Lancisi, the medial 
attachment of the anterior tricuspid leaflet. Near the anterior margin of 
the membranous septum, this posterior part abruptly swings laterally 
and doAvnward, in the direction of the large lateral papillary muscle. 
Near the base, this diverging muscle structure (arch of the crista of 
Tandler) separates the pulmonic ostium above from the anterior tri- 
cuspid leaflet, Avhich is attached along its posterior wall. Thus, the 
almost complete muscular ring of the anterior tricuspid ledge demarcates 
the inflow (posterior) from the outflow (anterior) parts of the ventricle. 

The importance of these structures in Spitzer’s theory is that they 
identify the part of the ventricle belonging to the right aorta. The rudi- 
mentary conus of that vessel lies in a niche between these two structures 
at the base of the heart, directly opposite the conus of the left aorta. It 
is separated from that conus by the proximal bulb septum, from the 
inflow chamber by the ledge, and from the pulmonic outflow by the crista 
proper. Hence it ends blindly unless a septal defect is present. As has 
been seen, this region, the posterior part of the anterior septum of 
Rokitansky and the interaortic septum of Spitzer, is a common site of 
septal defects. When the septum is incomplete, and particularly when 
the aorta is shifted to the right, over the defect, important modifications 
are seen in the crista and ledge, and these changes may be the best clues 
one has as to the nature of the embryologic defect. 

Torsion and Detorsion . — A factor that must be considered in the 
anatysis of cardiac defects is the role of torsion, or of alterations in 
normal torsion, in relation to the picture produced. With lengthening 
and irregular Avidening of the primitiA'^e cardiac tube, a bending of the 
A’^entricular part deAHops. The Avinding of the ventricular loop produces 
a spiral rotation of the fixed ends of the tube. The normal direction of 
this Avinding is such as to produce a clockAvise torsion of the arterial 
limb, and a counterclockAAOse tAAUst of the Ai'enous end of the tube. Occa- 
sionally the direction may be rcA^ersed, giAung the picture of mirror 
position dextrocardia, Avith or Avithout heterotaxy. A torsion lag is a 
conspicuous feature of many cardiac malformations. 
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Spitzer stressed the role of detorsion in his phylogenetic theory of 
cardiac malfoi'mations. In his view, normal torsion, associated with 
local alterations due to the increased blood flow in the two circulations, 
is responsible for the deflnitive form of the mammalian heart. In other 
words, the development of a pulmonic circulation and normal torsion are 
essential for normal septum formation. At the arterial end the clock- 
wise torsion finally reaches 180 degrees at the level of the semilunar 
cusps. In the embryonic stage it is documented, among other things, by 
the helical course of the swellings and septums of the trunk and bulb ; 
in the definitive stage, by the clockwise winding of the pulmonary artery 
about the aorta. At the venous end, the counterclockwise torsion is most 
easily seen from the direction of the spirals of the interatrial septums, 
as seen from the right atrium. 

Spitzer included the following features as landmarks of a lag in 
normal torsion ; At the aortic ostium, the cusps and their identifying 
coronary ostia lag or are “displaced” in a counterclockwise direction. 
With extreme lagging there is a “transposition” of the two trunks, and 
one may see the “ti'ansposition” of the coronaries referred to heretofore. 
A defect in the interventricular septum is present, in the interaortic 
(conus) part. Spitzer interpreted this as due to opening up the conus 
of the right aorta, which may combine with the left (“common” or 
“rider” aorta) or may replace it (in “transposition of the great arterial 
trunks”). 

With increasing detorsion, the anterior tricuspid ledge grows smaller, 
and its divergence from the septum decreases. It finally loses its arch 
and comes to lie in the sagittal plane. As the ledge decreases and swings 
toward the septum, the attached anterior tricuspid leaflet naturally fol- 
lows, until finally its medial part may stand in the same relationship to 
the semilunar cusps of the right or transposed aorta as the corresponding 
part of the anterior mitral cusp does to the normal aortic cusps. While 
the nonseptal part of the ledge becomes small the crista proper hyper- 
trophies, and when aorta and pulmonary artery arise independently from 
the same (right) ventricle, it appears as a powerful muscle bundle 
ascending the septum and arching across the base to separate the two 
ostia. Thus it superficially resembles the arching part of the ledge. The 
more the pulmonic trunk is displaced to the left the larger the crista 
becomes, and the more it, too, approaches the sagittal plane. In so-called 
“crossed transposition,” it and the septal part of the ledge may consti- 
tute a pseudoseptum, while only the rudiments of the true interven- 
tricular septum remain. 

At the venous end. detorsion may be shown by disturbances in the 
relations of the two atria, and particularly by the presence of a widely 
patent foramen ovale with a poorly developed limbus (septum 2) and 
a shift of its valve (septum 1) to the left. With more extreme detorsion 
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there may be almost complete failure of septum formation, with per- 
sistence of a common atrioventricular ostium. 

PARTIAL vs. TOTAL PERSISTENCE OF THE COMMON 
ARTERIAL TRUNK 

The question of a qualifying adjective must be considered because 
cases have been reported as “total” or “complete” even in the presence 
of a well defined though abbreviated pulmonic trunk. Monckeberg ° and 
Feller suggested that cases be considered as complete only when the 
spurs of the sixth arch have not fused, or when derivatives of the sixth 
arch are missing. This would include examples with an independent 
origin of the pulmonar}^ arteries directl)' from the trunk, and those in 
which the lungs received blood onl}^ through collaterals. The cases in 
which there is very slight development of the septum could be qualified 
by such a term as “almost complete,” to distinguish them from cases in 
which there are lesser septal defects, such as the two reported by 
Rokitansky and the tt^pe of case reported and discussed b)’’ Hektoen.^® 

DIFFERENTIATION FROM SIMILAR ANOMALIES 

The chief problem in establishing the identity of a common arterial 
trunk is due to the fact that superficially similar anomalies occur. These 
represent regression of one trunk after the aortic-pulmonary septum has 
formed and separated it from the other. Thus there are two types that 
must be distinguished, persistent solitary pulmonic trunk with aortic 
atresia, and persistent solitary aortic trunk with pulmonic atresia. 

Solitary Pulmonic Trunk . — The anomalous heart possesses a single 
large arterial trunk, superficially combining the appearance of the aorta 
and the pulmonary artery. It should have three semilunar cusps and no 
coronary ostia. HoweA^er, Amn KonstantinoAvitsch reported an other- 
Avise typical case in Avhich one of the coronaries originated in a sinus of 
the pulmonic trunk. After giAung off the pulmonary arteries at the usual 
level, the trunk goes over into the arch through an exceptionall}'^ Avide 
ductus arteriosus. The impression coiweyed is that of a continuous 
trunk, although in a number of reported cases the large branches of the 
arch appear to be croAvded together or irregularly arranged. Aside from 
the absence of coronary ostia, the identifying feature is a small artery, 
the remnant of the aorta. This originates from the arch or from the 
root of one of its branches and folloAvs the approximate course of the 

17. Feller, A.: A^irchows Arch. f. path. Anat. 279:869, 1931. 

18. von Rokitanskj', C. F. : Die Defekte der Scheidewande des Herzens, Vienna, 
W. Braummiiller, 1875; cited by Monckeberg,® Abbott- and Keith.-® 

19. Hektoen, Ludvig: Am. J. M. Sc. 121:163, 1901. 

20. von KonstantinoAvitsch, W. : Prag. med. Wchnschr. 31:657, 1906. 
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aorta with reference to the pulmonic trunk. At the base of the heart it 
gives off the coronary arteries and is inserted blindly above a left 
ventricle, which is often rudimentary. 

Since Mayer’s report many examples of this anomaly have been 
doubly misinterpreted. The solitary pulmonic trunk has been regarded 
as a persistent common trunk. The aortic remnant, in which, obviously, 
the direction of blood flow is reversed, has been interpreted as a coronary 
artery, with an abnormally “high” origin. Since Rauchfuss,-" 
Vierordt,-^ Herxheimer,^ Abbott - and Monckeberg ® haA^e emphasized 
the incorrectness of this interpretation, there is little excuse for failing 
to recognize this defect. A typical case has recently been reported by 
Shapiro.^ 



Fig. 1. — Diagrams of types of solitary arterial trunk; I. Normal separation of 
the aorta and pulmonary artery in a normally developing heart. //. Solitary pul- 
monic trunk, with an atretic aorta. The aortic remnant gives off the coronary 
arteries (C). HI. Solitary aortic trunk, with an atretic pulmonic trunk. The 
pulmonic arteries receive blood through a patent ductus. The remnant of the 
pulmonic trunk may or may not be recognizable (P.) IV. Solitary aortic trunk, 
with bronchial arteries, and no recognizable sixth arch derivatives. In all four 
diagrams the ductus arteriosus is shaded. C indicates coronary ostia; B, bronchial 
arteries. 


21. Mayer; J. d. Chir. u. Augenh. 10 : 44 , 1827. 

22. Rauchfuss, C. ; St. Petersb. med. Ztschr. 6:370, 1864. 

23. Vierordt, Hermann: Die angeborenen Herzkrankheiten, in Nothnagel; 
Spezielle Pathologic und Therapie, Vienna, Holder, 1898, vol. 15, pt. 1, sect. 2. 
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Solitary Aortic Trunk . — In this anomal)^ too. there is a single arterial 
trunk, Avhich, with few exceptions, resembles the normal aorta. Thus one 
would expect three semilunar cusps and two coronary ostia. However, 
in two otherwise typical examples recently reported by Kugel but one 
coronary stem was present. Also it is theoretically possible, as shown 
by Glas’ case, for four cusps to he present. 

According to the degree of regression of the derivatives of the sixth 
arch, the pulmonary blood supply may vary. A well developed ductus 
arteriosus may persist, giving off the right and left pulmonary arteries. 
The atretic remnant of the pulmonic trunk may be present as a fibrous 
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Fig, 2. — Diagrams of tj'pes of common arterial trunk : I. Partial common trunk 
with ductus arteriosus. II. Partial common trunk without ductus. HI. Complete 
common trunk, with independent origin of two pulmonary' arteries. IV. Same, 
transition form with one pulmonary and one bronchial artery. V. Same, with no 
sixth arch derivatives and onlj’^ bronchial arteries. 


cord, as in the case illustrated by Keith.-’ With more marked regression, 
the sixth arch vessels may be small' one of the pulmonary arteries may 
be missing, or there may be total disappearance of both sixth arches. 
Keith found this to be frequent in his cases. With diminished blood 
flow through the pulmonic channels, the collateral A’essels, particularly 
the bronchial arteries, widen, and with atresia, the sole pulmonic arterial 


24. Kugel, M. A. : Am. Heart J. 7:262, 1931. 

25. Keith, A.: Lancet 2:359, 433 and 519, 1909. 
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blood supply goes through these vessels. A similar condition is seen in 
pulmonary atresia without cardiac deformity (Christeller,-® Muller""). 

Pulmonary and bronchial arteries may be distinguished by their 
origin and by their manner of entrance into the lungs. The former orig- 
inate from the trunk, usually near the pericardial attachment, and enter 
the hilus close to and anterior to the main bronchus. The latter are 
often multiple and are variable in size. They originate irregularly from 
the arch and descending aorta and enter the hilus irregularly, often 
above or behind the bronchus, and frequently branch before entrance. 

Identification of the Anomaly . — The typical example of solitary pul- 
monic trunk should be easily recognized. However, the aortic character 
contributed by a misplaced coronar}'-, in a case like that of von Konstan- 
tinowitsch,-® might cause confusion unless the aortic remnant is clearly 
recognizable. 

The real difficulty is to distinguish the “complete” common trunk 
from solitary aortic trunk, when remnants of sixth arch structures are 
not found. Unless fibrous remnants of these structures are identified, a 
differentiation of the anomaly involving aplasia or very early regression 
of the sixth arch structures from that involving atresia and disappear- 
ance of the separated pulmonic trunk cannot be made on the character of 
the arterial trunk alone. The differentiation is further complicated by 
the fact that, in this group, as in most cases of common trunk, the aorta 
occupies the “rider” position. Thus the defect is a combination of 
various degrees of “transposition” with atresia of the pulmonic element. 
Another factor that must be considered is that in the heai'ts of adults, in 
this class, remnants of sixth arch structures that might have been recog- 
nizable in infancy ma}^ no longer be distinguished. 

It remains to be seen whether a careful study of septal defects and 
of the muscular structures of the right ventricle will assist in the differ- 
entiation. On theoretical grounds these should give valuable informa- 
tion. If one found a well developed crista arching the vault of the 
ventricle, anterior to the solitary arterial ostium, this would suggest 
atresia of a “transposed” pulmonic trunk. The probability would be 
increased if the arch demarcated a small diverticulum, representing the 
pulmonic conus. With a common trunk, on the other hand, the crista 
should end at the base of the septum, beneath the anterior septal cusp. 

REPORT OE A CASE 

Clinical History.—A boy, born at full term at the Women and Children’s 
Hospital, Chicago, on June 1, 1931, showed signs of congenital cardiac lesion at 
birth and atresia of the rectum. An operation was performed for production of an 

26. Christeller, Erwin: Virchows Arch. f. path. Anat. 223:40, 1916. 

27. Miiller, Leo: Ztschr. f. Kreislaufforsch. 19:561, 1927. 
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artificial anus. The first bowel movement was one of meconium ; it was followed 
by repeated stools of bloody mucus. There was persistent vomiting, with regurgita- 
tion of blood-stained fluid. The infant died on June 6. 

Postmortem Examination. — Autopsy was performed by Dr. M. A. Southwick 
on the day of the infant’s death. The findings were : a surgically created anus ; 
a pocket-like invagination at the upper end of the natal fold ; a palpable defect in 
the sacral arches (spina bifida occulta) ; a normal situs of the heart and other 
viscera ; general cyanosis and venocapillary congestion ; an abnormal arrangement 
of the mesenteries ; a mobile cecum ; bands between the gallbladder and the 
duodenum ; multiple hemorrhages in the mucosa of the entire gastro-intestinal 
tract, with superficial ulceration in the colon; subcapsular hemorrhages in the 
liver, and pulmonary hyperemia and edema. 

Histologic Examination. — The chief observations were capillar}^ engorgement, 
marked passive hyperemia of the liver, with necrosis of the central zones, and 
pulmonary hyperemia and edema. 



Fig. 3. — Diagram of a normal right ventricle of a child, aged 5 years. The 
numerals 1, 2 and 3 indicate cusps of the pulmonar}' artery ; Cr., the crista supra- 
ventricularis ; Tr.L., the anterior tricuspid ledge; L., the papillary muscle of 
Lancisi ; L. P. M., the lateral papillary muscle ; S, the fused septal part of the 
ledge and crista ; T. S. M., the trabecula septomarginalis ; Ant. and Med. Post., the 
tricuspid leaflets; Co. JV., the anterior wall of the pulmonic conus; Co. R. A., the 
conus of the right aorta. 

Description of Heart. — The length from the apex to the summit of the atria 
was 5.25 cm. ; from the base of the arterial trunk to the apex, anteriorly, 4 cm. ; 
from the atrioventricular groove to the apex along the acute margin, 4 cm., and 
along the obtuse margin, 2.75 cm. The maximum transverse diameter was 3.5 
cm. ; the anteroposterior diameter, 3 cm. 

The heart was enlarged and rounded, and the apex was directed to the left. 
The anterior interventricular furrow appeared to be farther to the left than normal, 
while a proportionally large part of the presenting surface and the rounded apex 
was made up of the right ventricle. The two auricles stood in normal relation 
to the four chambers, although the left seemed small and was displaced a little 
posteriorly. There was no special prominence of the infundibular region of the 
right ventricle. In fact, the entire upper part of the anterior and lateral wall of 
this chamber appeared rounded and prominent. Only one large arterial trunk was 
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present, occupying most of the base of the heart. On its outer surface there was 
no indication of a subdivision. It bulged to the right immediately above its origin. 
From its posterior part, on the left, right and left branches were given off. 
The right passed behind the main trunk to enter the hilus of the right lung anterior 
to the main bronchus. The left passed to the left lung and entered similarly. 
From the angle between the two branches, apparently the pulmonary arteries, a 
third vessel emerged, and subsequently joined the main trunk. This vessel, 6 mm. 
long and appearing somewhat flattened, was a ductus arteriosus. The right half 
of the trunk continued into a normally constituted aortic arch, which gave off the 
innominate, left carotid and left subclavian arteries. The point of junction with 
the ductus arteriosus was the concavity of the arch, opposite to and just distal to 
the left subclavian. The subsequent course of the vessel was that of the normal 
descending aorta. 

The ostium of the solitary trunk was equipped with four semilunar cusps. These 
were thick and flesh}’-, with irregular outer surfaces, covered with smooth endothe- 
lium. Instead of having a distinct nodulus, each cusp terminated in a point. The 
cusps were arranged so that two were anterior and two posterior. The right 



Fig. 4. — Diagram of the right ventricle in the case reported in this paper. The 
numerals 1 and 3 indicate undivided cusps; 4, the “posterior” (aortic) cusp, and 2, 
the “anterior” (pulmonic) cusp of the common trunk; L. C., the left coronary 
ostium; R. C., the right coronary ostium. The septal defect is represented by a 
shaded region beneath cusp 1, bordered posteriorly by the membranous part of the 
septum (black). Other structures are labeled as in figure 3. 

anterior cusp was slightly in advance of the left. Numbering the cusps in a clock- 
wise direction, cusp 1 (above which the left coronary arose) was left posterior; 
cusp 2, left anterior; cusp 3 (back of which the right coronary had its origin), 
right anterior, and cusp 4, right posterior. They were almost equal in size, cusps 
1 and 4 measuring 7 mm. between the commissures ; cusps 2 and 3, 6 mm. Reason- 
ing from the position of the coronary arteries, cusp 2 (left anterior) represented 
the anterior pulmonary cusp ; cusp 4, the posterior ( noncoronary) aortic cusp, and 
cusps 1 and 3, the undivided “lateral” swellings. 

The coronary ostia stood in their normal relationships to each other and to the 
cusps. Thus the left coronary rose just above the margin of cusp 1 (left posterior) 
and shifted slightly toward the commissure with cusp 4 (right posterior). The rio-ht 
coronary originated deep in the sinus of cusp 3 (right anterior) and close to '"its 
junction with cusp 4. The main .stems of the arteries seemed long, particularly 
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that of the left, the origin of which lay farther back than usual. The left circum- 
flex branch was short and soon terminated on the anterolateral surface of the left 
ventricle as an oblique descending branch. The left anterior descending branch 
was normal. The right coronary followed its usual course, gave off the posterior 
descending branch, and continued on to the posterior wall of the left ventricle. 

Distally, the left half of the trunk was separated from the right by an archlike 
demarcation, obliquely placed, and slanting from the right posteriorly to the left 
anteriorly. The supports of the arch were seen as two very low ridges, extending 
from the vault to the arterial ostium. The posterior ridge met the commissure 
between cusps 1 and 4; the anterior, the opposite commissure between cusps 2 
and 3. As viewed from above, these ridges described a clockwise spiral, but with 
less of a twist than would result if they reached the midpoints of cusps 1 and 3, 
the normal points of transection of the cusps and ostium. These ridges divided 
the ostium into two equal halves, 1.3 cm. each in circumference. Just above the 
ostium, in the bulging region, the right part measured 1.8 cm.; the left, 1.3 cm. 
As was indicated from the external examination, the right half continued into a 
normally constituted aortic arch and a descending aorta, the circumference of which 
at the level of the ductus arteriosus was 1.3 cm., while distally it increased to 1.5 cm. 

The vault of the arch, 1.2 cm. above the bases of the cusps, cut off the shallow 
end of the left half of the trunk, from which the three sixth arch vessels originated. 
The arch was seen to be the margin of a low crescentic infolding. Below the level 
of the vault the mouth of the right pulmonary artery, 4 mm. in diameter, was 
seen. Concealed beneath the margin of the fold were the openings of the ductus 
arteriosus and the left pulmonary artery, which appeared to rise from the first 
part of the ductus. It was the same size as the right, while the ductus had a 
circumference of 6 mm. The inner surface of the latter was a little wrinkled. The 
relationships here certainly indicated the formation of an abbreviated pulmonic 
trunk, from which the normal derivatives of the sixth arch arose. However, the 
forerunners of the rudimentary septum, which indicated a division of the common 
trunk, failed to meet the midpoints of cusps 1 and 3, by a detorsion estimated at 
45 degrees. Because of this lag, the left coronary ostium lay in the region marked 
off as belonging to the pulmonary" arter 3 ^ This is of interest because of the fact 
that one coronary, usually the left, has been reported as originating from the pul- 
monarj" arterJ^ It would seem, however, that when this displacement is the only 
anomaly, it can be accounted for more easily by a displacement of the coronary 
anlage, than bj’’ a shift of the septum. 

The right atrium received the two venae cavae and the coronary sinus in normal 
fashion. The eustachian valve was distinguishable as a fleshy fold, and a small 
thebesian valve was present at the mouth of the sinus. The left atrium received a 
common venous trunk, 4 mm. long, from the left lung, while the two right pulmonic 
veins entered independently. The primitive interatrial foramen was closed, but 
there was a wide foramen ovale (secundum). Its limbus was low, but was well 
demarcated, especially interiorly. Its opening was partially guarded by a low 
crescentic fold (septum primum). This started on the upper anterior wall of the 
left atrium. At first it ran medialbq inferior to and marking off the horn of the 
atrium that received the right pulmonic veins. It then curved backward and down- 
ward, gradually approaching the limbus, and ended on the anterior inferior wall 
of the atrium. The greatest width of the crescent was 4 mm., and it was separated 
from the limbus by a distance of 5 mm. above, decreasing to 0.5 mm. 

The right ventricle was capacious, and its thick wall measured from 3 to 4 mm. 
Its muscle columns were conspicuous, and there were several features worthy of 
note in their arrangement. On the anterior wall of the conus beneath cusp 3 
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(right anterior), a heavy smooth muscle descended and soon broke up into trabecu- 
lae on the anterior wall. On the septal wall was a heavy Y-shaped muscle structure 
with a smooth surface. The vertical limb was short and broad, and slanted from 
anterior below to posterior above. Beneath a defect in the septum, it branched. 
The anterior limb formed the border of the defect anteriorly and ascended to the 
base of the septal semilunar cusp 2 (left anterior). The other formed the base 
of the defect posteriorly and, tapering gradually, skirted a small membranous part 
of the septum, and was attached to the anterior surface of the medial half of the 
anterior tricuspid leaflet. From its posterior margin, below its pointed end, several 
short chordae tendinae went to the medial tricuspid leaflet. From the base of the 
Y a very heavy muscle crossed the ventricular cavity as a short, thick moderator 
band, which appeared fo be made up of two parts. The large anterior part was 
attached directly to the wall, while the smaller was attached to the base of a large 
lateral papillary muscle. Comparison with the normal showed that the large 
moderator band undoubtedly was the trabecula septomarginalis. Its small posterior 



Fig. 5. — Diagram of a normal heart, showing the relations of the valve orifices to 
adjacent structures. A indicates the aortic cusps; P, the pulmonic cusps. The 
shaded regions of the interventricular septum indicate the anterior and posterior 
muscular portions; the stippled region, the interaortic (muscular) septum; the 
unmarked region, the membranous septum. The dotted lines at the bases of the 
aortic and anterior mitral cusps show the region of fusion. 

part, in relation with the papillary muscle, represented the lateral apical part of 
the anterior tricuspid ledge. Both the ledge and the crista supraventricularis were 
fused where they ascended the septum, in the stem of the Y. Beneath the defect, 
the crista forked anteriorly and ascended to the base of cusp 2. This is contrar)' 
to^ its behavior when the arterial trunks are transposed ; then the hypertrophied 
crista traverses the base like an arch, between the two ostia. The ledge turned 
posteriorly and^ soon ended in a point, which seemed to represent an elongated 
muscle of Lancisi. In other words, the ledge had lost its normal divergent arch 
Correlated with the hypoplasia of the tricuspid ledge there were striking changes 
m the relations of the anterior tricuspid leaflet. It appeared as a short cusp with 
Its medial end shifted toward the sagittal plane, and throughout most of its length 
It was applied directly to the base of semilunar cusp 4 (right posterior) ; i. e it 
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stood in the same relation to the noncoronary aortic cusp as does the anterior 

mitral leaflet in the normal heart. Associated with its decrease in size, loss of 

obliquity and shift of plane was its detachment from the large lateral papillary 
muscle. Its lateral attachments were a few short chordae, lateral to the muscle 
bundle beneath cusp 2 (right anterior), originating close to the base of the heart. 

The relations of the posterior and medial tricuspid cusps were not greatly 

altered, though the medial was small and the posterior relatively large. There 

were two well defined groups of papillary muscles. Attached to the posterior cusp 
were the chordae from the large lateral muscle described, and others from a second 
smaller group, lying behind it. The chordae of the medial cusp rose from a group 
of small papillary muscles situated high on the posterior septum, and from the 
septal part of the tricuspid ledge, as described. 

The left ventricle had a relatively' small cavity' and a wall from 4 to 6 mm. 
thick. The muscle columns were small and flat, and the vertically directed aortic 
conus sloped toward the septal defect. Unlike the normal, none of the conus lay 



Fig. 6.- — Diagram of the heart in the case reported in this paper, showing the 
relations of the orifice of the common trunk to adjacent structures. A indicates 
the aortic and P the pulmonic elements of the cusps. A defect is represented in 
the interaortic part of the interventricular septum, beneath cusp 1. The dotted lines 
show fusion of cusp 4 with the anterior tricuspid leaflet. 

anterior to the mitral area, but it appeared both flattened and shortened antero- 
posteriorly, so that the anterior mitral cusp hung like a curtain against the defect. 
The basal attachment of this cusp was entirely muscular; i. e., it was not fused 
with the base of the aortic cusps as in the normal heart. 

The interventricular septum showed a helical twist. The base measured 1.5 cm. 
in a straight line, and 2.2 cm. along its curving margin. It sloped from right 
above posteriorly to left below anteriorly'. At the base, the greatest convexity was 
anterior and directed to the left. At the apex, the convexity' was toward the right, 
and the tip of the left ventricle, lying in advance of the right, appeared as if hol- 
lowed out of the septum. The greatest breadth of the septum, 1 cm. below the 
base, was 3 cm., and its average thickness was 5 mm. 

The septal defect was pyramidal in shape. Its base, along the lower margin 
of semilunar cusp 1 (left posterior), measured 7 mm., and its height at the 
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branching of crista and ledge was 5 mm. As stated, its lower margins were these 
two muscle structures, which were fused smoothly with the rest of the anterior 
septum. At its posterior angle it was in relation with a small part of the base of 
cusp 4 (right posterior) at its junction with the anterior tricuspid leaflet. And 
just behind this, it bordered the small membranous part of the septum, interposed 
between it and the posterior muscular septum. Hence the base of the septum, from 
front to back, was made up of an anterior muscular part, measuring 8 mm., the 
defect, 7 mm., and a posterior septum, 7 mm., the anterior membranous part of 
which measured about 2.5 mm. It should be noted that the small membranous 
septum was normall}'^ placed beneath the attachment of the medial tricuspid leaflet. 
A needle passed from the point where it joined the defect emerged in the right 
atrium, below and anterior to the mouth of the coronary sinus. These relationships 
indicate that the defect was in the posterior part of the anterior septum of 
Rokitansky, the interaortic septum of Spitzer. 

The basal relations of the semilunar cusps were as follows. The base of cusp 1 
(left posterior) bridged the septal defect, as described. A small part of the 
adjacent border of cusp 4 (right posterior) bordered the defect, in the region of 
the membranous margin, beyond which the base of this cusp was closely applied 
to the base of the anterior tricuspid leaflet. Cusp 3 (right anterior) lay above the 
base of the anterior (conus) wall of the right ventricle. Cusp 2 (left anterior) 
was applied to the base of the anterior part of the interventricular septum. Thus 
two cusps, instead of one, were in relation to the septum, while only cusp 1 had 
any appreciable relation to the defect. Almost three fourths of the entire circum- 
ference belonged exclusively to the right ventricle, and only half of the cusp that 
bridged the defect was developmentally an aortic cusp. Taking the positions of 
cusps 2 and 4 as indexes, the arrangement indicated a detorsion defect, probably of 
slightly more than 45 degrees. 

Summary : Summarized, the observations on the heart showed a normal situs ; a 
four-chambered heart ; partial (almost complete) persistence of the common arterial 
trunk; a rudimentary aortic-pulmonar)' septum, delimiting an abbreviated pulmonic 
trunk, which gave off in normal fashion right and left pulmonary arteries and a 
ductus arteriosus; four semilunar cusps, with normal relations of cusps and 
coronary ostia, position of cusps and ostia indicating a lag in a counterclockwise 
direction of about 45 degrees from normal ; polypoid overgrowth of the semilunar 
cusps ; halving of the trunk ostium by forerunners of the aortic-pulmonary septum, 
their positions indicating a shift of 45 degrees in a counterclockwise direction from 
the expected line of descent, i. e., total detorsion of the septum of about 90 degrees ; 
location of the left coronary ostium in the pulmonic part of the trunk; general 
course of the coronaries normal ; a defect in the base of the interventricular septum, 
in the posterior part of the anterior septum ; “rider” position of the common trunk, 
with major origin from the right ventricle ; hypertrophy of both ventricles, partic- 
ularly the right ; opening up of the right aortic conus, with decrease in the size of 
the left aortic conus and loss of its anterior (premitral) part; dissociation of the 
anterior mitral cusp from the base of the arterial trunk, with attachment of the 
media] part of the anterior tricuspid leaflet to the base of the trunk ; shift of 
the position of the latter cusp toward the sagittal plane, with high attachment of its 
lateral end to the basal part of the ventricular wall ; fusion of the medial end of 
this cusp with the elongated papillary muscle of Lands! ; absence of the basal arch 
of the anterior tricuspid ledge; hypertrophy of the trabecula septomarginalis and 
the septal parts of the crista supraventricularis and the anterior tricuspid led<^e- a 
remnant of the membranous part of the interventricular septum in normal position 
at the posterior margin of the defect and in relation to the medial end of the 
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anterior tricuspid leaflet; hypertrophj’- of the right atrium; small left atrium, its 
auricle displaced backward ; wide patency of the foramen ovale (secundum) ; hypo- 
plasia of both the limbus and the valve, with displacement of the valve (septum 
primum) to the left; common right pulmonic venous trunk. 

REVIEW OF THE LITERATURE 

Part of the difficulty in an attempt to survey the literature on the 
common arterial trunk arises from confusion of nomenclature. In some 
reports the term “persistent common arterial trunk” appears to be used 
in the sense that the trunk is common to both ventricles. In the older 
literature many cases are reported as “persistent arterial trunk” without 
reference to the developmental features. In other reports the data are 
incomplete, particularly with reference to such important identifying 
features as the coronary blood supply and the arrangement of the semi- 
lunar cusps. In others there is no description of the arterial supply of 
the lungs, a knowledge of which is essential for diagnosis. In very few 
is there any mention or description of the muscle bundles of the right 
ventricle. Another fact that must not be forgotten is that true cases of 
persistent common trunk may be hidden under the caption of pulmonic 
atresia. 

Keith believed that this anomaly was very rare, and stated that he 
had never encountered an example, personally. In his discussion of the 
condition, he presented a picture of one of Rokitansky’s two cases. This 
shows a partial defect, with the lower end of the septal margin at the 
level of the interventricular defect. Herxheimer ^ listed forty-three 
cases, but many of them have been positively identified as examples of 
solitary aortic or pulmonic trunk. His description of a “typical” case, in 
a specimen from the Heidelberger Institute, permits identification as an 
example of solitary aortic trunk. The “pulmonary” artery from the arch, 
giving off right and left pulmonic branches, undoubtedly represents a 
ductus arteriosus. Abbott,^ as has been stated, found twenty-three cases, 
fourteen of which she analyzed as instances of the “complete” defect. 
The specimen from the McGill Museum, described b}'’ her, had three 
semilunar cusps and two coronary ostia. However, she stated that the 
blood supply to the lungs was unknown, which makes positive identifica- 
tion impossible. Monckeberg ® discussed the features of his anomaly 
and the difficulties of identification. He used as an example Wirth’s 
specimen, the original report on which is difficult of access. This 
example fulfils man)'^ of the criteria. 

A number of excellent critical reviews have appeared in recent years. 
Those of Hiilse,^^ Siegmund and Feller are especially valuable. 
Hiilse quoted the analyses of Pietzch and Wirth.^- who admitted only 
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the cases of Buchanan and Preiz"® and Wirth’s own case as true 
instances of total persistence of the common trunk. Hiilse added one 
case and included two cases reported by Wenner and, as probable, one 
reported by Wright and Drake.^® Siegniund added three cases, two of 
his own and one reported by Klexnke.^=* Feller added Zimmermann’s 
case and four of his own, three of them cases of “partial defect. To 
these should be added the case of Dickson and Fraser possibly those of 
Finley and Grant,®^ and certainly that of Santa Cruz and the case 
reported in this paper. The cotnpleted list includes but twenty cases 
that have been regarded by recent reviewers as probable instances of the 
anomaly under consideration. It does not include cases with such minor 
defects as those seen in the group discussed by Hektoen,^® nor those 
with partial, but almost complete, septums, such as Rokitansky’s two 
cases. 

Analysis of Reported Cases: Group A. Persistent Common Arterial 
Trunk with Four Semilunar Cusps. — ^This group includes four cases of 
partial (almost complete), and one of complete, common trunk. They 
have certain features in common. All were found in infants, the oldest 
aged months, who had shown cyanosis and other signs of congenital 
heart disease. In each case, the four semilunar cusps showed the 
changes sometimes referred to as “fetal endocarditis”; that is, they 
were variously described as firm and thick, with warty or polypoid sur- 
faces. Histologic studies showed only noninflammatory proliferative 
changes. Feller called attention to the fact that they resembled nor- 
mal fetal cusps. In all of these cases, the heart had four chambers, with 
a defect in the interventricular septum, anterior to at least a part of the 
membranous portion of the septum. (Santa Cruz made no reference to 
this feature). In other words, the defect was in the posterior part of the 
anterior septum of Rokitansky, the interaortic septum of Spitzer. In 
each case, the common trunk rode the defect, in most instances shifted 
to the right so that the major part of its ostium was related to the rigiit 
ventricle. The part related to the defect and thus to the left ventricle 
was usually in the posterior left quadrant. There was a correlated 
hypertrophy of the heart, predominantly of the right chanrbers. The 
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foramen ovale was open, except in the oldest infant. With the exception 
of Preisz’ case, the arch Avas normalty formed, but for the variant of a 
right aortic arch in one of Feller’s cases. A histologic study of the 
m3rocardium b}'^ Feller showed only hypertrophy of myocardial fibers and 
a little interstitial fibrosis. In all cases, the situs was normal, and the lungs 
were normall)- formed. The special features of each case are as follows : 

Preisz’ case Avas that of a girl 9 hours old. The observations Avere : four 
semilunar cusps, two posterior and two anterior; a coronary artery Avith distribu- 
tion to the right ventricle from the left anterior sinus ; a coronary for the left side 
of the heart from above the commissure betAveen the posterior cusps ; a bulging 
trunk, its division into tAvo parts indicated by a shallow groove; the right part, 
small, flattened, giving off two carotid arteries and the right subclavian artery; 
from the posterior Avail of the left part, two arteries to the right lung, at the level 
of the arch branches ; a little further, on the same side, an artery to the left lung, 
and opposite, the left subclavian ; further course like that of the normal descending 
aorta ; a foramen ovale with a perforated membrane displaced to the left and Avidely 
patent ; a tricuspid valve “normally formed,” but Avith the anterior cusp in relation 
to the anterior margin of the septum membranaceum ; a powerful muscle bundle 
springing from the anterior Avail of the right ventricle (trabecula septomar- 
ginalis?) ; an interventricular foramen beloAV the middle of the left posterior cusp, 
therefore Avith less than a quarter of the circumference related to the left ventricle. 

There are certain puzzling features to this case. The groove prob- 
ably represented the anlage of the aortic-pulmonai*}'^ septum. It is hard 
to explain why the right, obviously aortic, half seemed to end with the 
three arch branches, Avhile the trunk appeared to continue from the left, 
pulmonic half. The most rational explanation Avould be that the sixth 
arch structures at least partially difiFerentiated, but only a short Avide 
ductus persisted, taking the place of an atretic distal aortic arch. The 
relation of the left subclavian to the ductus suggests this, as, according 
to Abbott,- the apparent origin of this vessel from the distal end of the 
ductus is not an infrequent anomaly. Consideration of Feller’s case 3 
makes this interpretation probable. The arteries to the lungs were 
probably, from their origin, bronchial arteries, though there is no refer- 
ence to their mode of entrance into the lungs. Another puzzling feature 
is the relationship of the coronary arteries. It seems probable that the 
one arising over the commissure belonged to the right posterior cusp. 
The exact origin of the one from the left anterior sinus is not given, but 
the shift of the posterior Avould seem to indicate that the left posterior 
cusp represented the noncoronary cusp. Feller,^' hoAvever, concluded 
that it Avas much more likely that the posterior (left) coronary was dis- 
placed to the pulmonic field (as in my case), and that the right anterior 
cusp represented the nonecronary aortic cusp, Avhich Avould indicate a 
severe detorsion defect of from 135 to 180 degrees. The alternative 
explanation would require a contratorsion, of Avhich there was no eAU- 
dence in the position of the viscera. The CAudence, then, is in favor of 
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a diagnosis of total persistence of the common trunk, with a persistent 
ductus arteriosus compensating for an atresia of the distal aortic arch, 
and with a severe detorsion defect, but without transposition of the 
coronaries (evidenced by the long course of the left coronary, about the 
left side of the trunk). 

Santa Cruz ’ case was that of a boy 63 days old. He found four semilunar 
cusps, anterior and posterior, and right and left; a well defined aoHic-pulmonary 
septum descending to 1 cm. above the cusps, with a forerunner indicating a bisection 
of the right cusp ; a location of the pulmonic part of the trunk anteriorly and to the 
left, which gave off from its posterior wall the two pulmonary arteries ; an absence 
of the ductus arteriosus; a normal arch and descending aorta. 

This description lacks certain important details, as there is.no mention 
'of the coronary arteries, nor of the relation of the septal defect to the 
cusps and the membranous septum. However, it is sufficiently detailed 
to identify, this as an example of a partial persistence of the common 
trunk. The position of the forerunner, bisecting the right cusp, gives a 
clue to the degree of detorsion, which must be slight, probably less than 
20 degrees. 

Feller’s case 1 was that of a prematurely born girl at 8 months who lived tfvo 
days. His observations were : four semilunar cusps, two posterior and two anterior ; 
a left coronary artery from the sinus of the left posterior cusps and a right coronary 
from the right anterior cusp, both shifted toward the commissures with the right 
posterior (i. e., noncoronary) cusp; a distinct aortic-pulmonary septum marking 
off a short pulmonic trunk, which gave off two normal pulmonary arteries ; abserice 
of the ductus arteriosus; definite forerunners of the septum, the anterior (left) 
stopping high and the posterior (right) stopping above the middle of the left 
posterior cusp ; absence of abnormalities in the arch and descending aorta, except 
for a right instead of a left course ; a slightly developed “crista supraventricularis” 
(arch of the tricuspid ledge?). 

The description given is unquestionably that of a partial common 
trunk. The cusps are identified from the “normal” origin of the 
coronaries, and their position indicates a detorsion defect of a little less 
than 45 degrees. The long forerunner of the aortic-pulmonary septum 
lies in the expected position for bisecting the left posterior cusp ; i. e., its 
detorsion coincides with that of the trunk. 


Feller’s IT case 4 was that of a girl 2j4 months old. The observations were: 
four semilunar cusps, two posterior and two anterior ; a left coronary artery from 
the sinus of the left posterior cusp, almost above the commissure with the right 
posterior cusp ; a right coronary artery from the posterior end of the right anterior 
cusp ; a septal defect beneath both posterior cusps, so that nearly half of the cir- 
cumference was related to the left ventricle; a distinct aortic-pulmonary septum 
with forerunners high above the ostium ; a short pulmonic trunk, giving off two 

'Wa’'-''arT ''f'r arteriosus; a well formed 

crista a small muscle band from the septum (muscle of Lands! ?) forming part 

^ tricuspid leaflet; a closed foramen ovale; a normal 

arch and descending aorta. normal 



692 


ARCHIVES OF PATHOLOGY 


Here, too, the description is that of a partial common arterial trunk, 
^vith a cletorsion defect similar to that in the preceding case, of probabl)' 
less than 45 degrees. 

The case reported in this paper was that of a boy 6 days old. For 
details, see the earlier summary. In general features, this case resembles 
Feller’s cases 1 and 4, hut with slightly greater detorsion — more than 45 
degrees. As in Feller’s case 4 there is a ductus arteriosus. It shows 
also a further lag of the aortic-pulmonary septum of 45 degrees with a 
consequent displacement of the left coronary to the pulmonic field. It 
is impossible to compare other features; but in my case there is additional 
evidence of greater detorsion at the venous end, in the more primitive 
state of the atrial septums. 

Group B. Persistent Common Arterial Trunk zvitli Three Semi- 
lunar Cusps and a Rudimentary Fourth Cusp. — The general character- 
istics of the first two of the three cases in this group are very similar to 
those of group A. 

Buchanan’s case was that of a girl 6^2 months old. The observations were : 
three cusps, a left anterior and a left posterior and a large right, with a ridge indi- 
cating a subdivision of this cusp into anterior and posterior halves, so that it 
“looked much like two imperfect valves joined together” ; same “knotted” con- 
sistency of cusps as in group A ; ; two large pulmonary arteries given off from the 
common trunk before it left the pericardial sac from “above the right coronary” ; 
absence of a ductus arteriosus; a normal arch and descending aorta, except for 
the right course ; a trunk from both ventricles ; a wide open foramen ovale. The 
exact relation of the ventricular septal defect is not stated. No description of the 
coronary arteries is given. 

The data do not permit the identification of the cusps and the degree 
of detorsion. However, the independent origin of the pulmonary arteries 
from the first part of the trunk makes it probable that this is an example 
of complete persistence of the common trunk. 

Feller’s i'' case 2 was that of an infant several months old. The observations 
were; three semilunar cusps, anterior, posterior left and posterior right; thick, 
slightly irregular cusp margins; partial fusion of the two posterior cusps at. their 
commissure ; indicated subdivision of the right posterior cusp ; a well defined aortic- 
pulmonary septum, with forerunners dividing the posterior left cusp and the anterior 
part of the posterior right cusp ; a left coronary artery between the left forerunner 
and the posterior commissure ; a right coronary arterj^ in the restricted region 
between the right forerunner and the ridge indicating division of the right posterior 
cusp ; a corresponding decrease of the posterior (aortic) part of the trunk orifice, 
and of the small posterior part of the trunk, which gave off the innominate and left 
carotid arteries, then went as a narrow (2 mm.) aortic arch to join a large ductus; 
this and two normal pulmonary arteries derived from the anterior part of the trunk ; 
the left subclavian given off at junction of the ductus with the arch'; an inter- 
ventricular septal defect at the base of the left posterior cusp ; below it a powerful 
muscle bundle running from the septum to the wall of the right ventricle 
(trabecula?) ; a poorly developed “crista supraventricularis.” 
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This case appears to be a combination of partial persistence of the 
common trunk, with stenosis of the aortic element of the trunk ana of 
the distal arch. There is a compensatory enlargement of the pulmonic 
part of the trunk and of the ductus. The arrangement of the forerun- 
ners of the aortic-pulmonary septum and of the coronary arteries would 
place the small fourth, noncoronary cusp but a little short of its normal 
position. This would indicate a degree of detorsion less than in Feller s 
cases 1 and 4 and mine, and not far from that in Santa Cruz case, 
which this case most closely resembles in degree of septum formation. 
There is interesting confirmation of this in the published photograph. 
Beneath the septal defect, as in my specimen, is a Y-shaped septal muscle 
band which resembles the similar structure in my case, even to the rela- 
tionship of the small papillary muscle of Lancisi. The chief point of 
difference is that a thin, rounded muscle passes in the same direction as 
the normal arch of the tricuspid ledge. In my case, involving a greater 
detorsion, the basal part of the diverging limb of the ledge had disap- 
peared. It seems likely that Feller’s references to a small “crista” apply 
to the arch of the ledge. 

Feller’s case 3 (in many details this case is very unlike the preceding cases) 
presented: a very large bulging arterial trunk; three semilunar cusps, right poste- 
rior, left posterior and anterior; an indicated division of the right posterior cusp, 
as in the preceding case; a “left” coronary ostium from near the posterior com- 
missure of the left posterior cusp; a "right” coronary ostium just anterior to the 
ridge dividing the right posterior cusp ; absence of a trunk septum ; just proximal 
to the arch, from opposite sides of the trunk, two arteries that enter the right and 
the left lung in the normal positions of pulmonary arteries; absence of the ductus 
arteriosus ; a normal arch and descending aorta ; an interventricular defect unlike 
the preceding one ; beneath the semilunar cusps a powerful muscle arch, forming 
the upper septum ; below its concave lower margin, a defect, bordered below by a 
muscular septum ; wide open foramen ovale primum and secundum ; persistence of 
the left superior vena cava; a common arterioventricular ostium, with a three- 
cusped valve. 

The analysis of this case is difficult. It probably represents a com- 
plete persistence of the common trunk, while the high origin of the 
pulmonary arteries indicates a complete failure of descent, as well as of 
fusion, of the aortic-pulmonary spurs. A possible clue to the nature 
of the anomaly is found in Spitzer’s ® analysis of the anomaly of “mixed 
transposition.” Furthermore, Feller’s description of the septum in his 
case shows a considerable similarity to the septum of a specimen illus- 
trating this anomaly, which I have studied. The chief difference is that 
in his case the solitary trunk rose exclusively from the right ventricle, 
and the only communication with the left was through the low septa! 
defect, whde m my specimen the two trunks rose from opposite sides of 
die heavy muscular septum, with a low defect. Spitzer’s interpretation 
is that the apparent septum was really a pseudoseptum, resulting from 
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the fusion and hypertroph}^ of the crista and the tricuspid ledge, which 
appeared with extreme detorsion. 

Feller’s own interpretation is that the small indicated right posterior 
cusp was the noncoronary cusp, a position that would indicate normal 
torsion. A much more probable conclusion is that the anterior cusp was 
the noncoronaiy cusp, and that there Avas almost complete (180 degrees) 
detorsion. One would also have to assume a transposition of the 
coronary arteries, the apparent left being the right, and the apparent 
right, the left. And further there was an indicated restriction of the 
pulmonic part of the ostium, a common phenomenon in detorsion defects. 
It is interesting that such a restriction should be indicated prior to 
descent of the aortic-pulmonary septum. There is confirmatory evidence 
in favor of a severe detorsion defect and of the foregoing theory in the 
A-arious malformations at the A'enous end of the heart. 

Group C. Possible Cases of Persistent Common Trunk with Three 
Semilunar Cusps. — From all of the eAudence given, from the occurrence 
of cases such as those in the preceding group, Avhich shoAv a transition 
from four to three cusps, and from the occurrence of cases such as 
Rokitansly’s, Avith three cusps and a aa'^cII developed but incomplete trunk 
septum, it is evident that there maj^ be numerous examples of persistence 
of a common trunk, Avith but three cusps. In the reported cases the 
eAudence is often far from complete, particularly in the instances in 
AA'hich the blood reaches the lungs only through collateral channels. I 
have found but five probable and two other possible cases, in Avhich the 
common trunk is identified by its ghfing off of true pulmonary arteries. 

Grant's case was that of a mulatto girl 16 3 'ears old. The observations were : 
a solitar 3 ' trunk with three semilunar cusps, posterior, and right and left anterior; 
tAvo coronar 3 " arteries, both from the right anterior sinus of Valsalva; two arteries 
to the lungs, leaving the trunk at the pericardial attachment, and a defect in the 
interventricular septum. No other abnormalities were described. 

Siegmund’s case 2 was that of a girl 12 da 3 ’'s old. The observations were ; 
an almost bilocular heart, with onl 3 ’^ a rudimentary interventricular septum ; absence 
of atrial septums ; a common atrioventricular opening ; a trunk Avith three cusps ; 
tAvo coronar 3 ’^ arteries from the sinuses of the “right and left” cusps ; tAVO arteries 
arising independently 1 cm. above the semilunar cusps and entering the lungs in 
the manner of pulmonary arteries; no trace of an aortic-pulmonary septum or 
ductus arteriosus; a normal arch and aorta. 

Klemke’s -^as that of a laborer, aged 25 3'^ears. The observations AA’ere : a 
trunk Avith three cusps, anterior, and right and left posterior ; tAvo coronar3^ arteries, 
arising from the sinuses of the anterior and posterior left cusps ; tAA^o arteries aris- 
ing from the posterior left part of the trunk, a short distance aboA^e the cusps, and 
entering the lungs like pulmonar3^ arteries, the margins of the ostia of AA'hich 
appeared as tAvo convex arches, the lateral ends lost on the arterial AA'all, the medial 
fused (i. e., an interpulmonic spur formed)'; absence of ductus arteriosus; a normal 
arch and descending aorta; an interA'entricular defect in the “anterior and middle 
thirds” of the membranous septum; the trunk in a “rider” position; slight patency 
of the foramen OA'ale. 
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Wirth’s 12 case was that of a boy who died one hour post partum. The observa- 
tions were : three semilunar cusps, anterior and right and left posterior, thick at the 
margins ; two coronary arteries from the posterior right and the anterior cusps , an 
artery leaving the trunk 1.5 cm. above the cusps and entering the left lung in the 
position of a pulmonary artery; absence of a right pulmonary artery and of a 
ductus arteriosus; two bronchial arteries to the right lung, from the descending 
aorta. Other features were in general like those of cases in groups A and B. 

Dickson and Fraser’s case was that of a boy 4 months old. The arrangement 
of the cusps (and coronaries?) was as in Wirth’s case. The only important differ- 
ence was the presence of the right as the solitary pulmonary artery, and of bron- 
chial arteries to the left lung. 

The most probable explanation of the cases in this group is that they 
represent a complete persistence of the common arterial trunk. As far 
as is known, both coronary arteries are never transposed to the pulmonic 
trunk, so the alternate identification of the cases as examples of aortic 
atresia is very unlikely. The identification is most complete in Klemke’s 
case, in which an interpulmonic spur had developed. It is interesting, 
too, that the patient in this case was the onl}'^ one in the entire series who 
survived to adult years. This fact and the clinical history indicate that, 
clinically, the defect was not unlike pulmonic atresia. It is also of inter- 
est that the last two cases form a transition between those of complete 
common trunk with two independent pulmonary arteries, and the group 
with only bronchial arteries. 

Wenner’s case 5 was that of a girl 3 days old. The “pulmonary” arteries were 
described as originating high. The one to the right lung rose opposite the right 
innominate ; that to the left, a little higher. No description is given of the manner 
of entrance to the lungs. The general features were like those in groups A and B. 
This information makes it highly probable that these arteries were bronchial instead 
of pulmonary arteries. 

Wenner’s case 6 was that of a boy 2)4 days old. The observations were : a 
monoventricular heart with a small left atrium, a wide foramen ovale, a persistent 
left superior vena cava and atresia of the atrioventricular orifice; two pulmonary 
arteries given off from the wide arterial trunk; only one coronary artery. 

From the information given, I do not believe that it is possible to 
classify this case exacti}'. Also, there is a resemblance of its main fea- 
tures to those of von Konstantinowitsch’s 2“ specimen. It is possible that 
this case, too, ma}’' represent a solitary pulmonic trunk, with a misplaced 
coronar}'- ostium. 

The remaining cases are all examples of single arterial trunks, with 
no recognisable derivatives of the sixth arch (Hiilse,"* Zimmerm’ann,^^ 
Siegmund=® [case 1 ], Finley and Wright and Drake 22). The blood 
supply to the lungs was not known in the last case, and a small vessel 
froin the conca^aty of the aortic arch may have been either a ductus 
arteriosus or a bronchial artery. One outstanding feature is that in the 
first four of fhese cases the patients had lived for periods of from 
eighteen to thirty-three years. The possibility of disappearance of 
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atretic remnants that might have been recognizable in infancy can not 
be excluded. I believe that on available evidence the positive identifica- 
tion of these cases and those of Wenner as instances of common arterial 
trunk is impossible. But it is also possible that a careful study of the 
general cardiac structure, and especially of the muscular structures of 
the right ventricle, as interpreted by Spitzer, may give criteria for posi- 
tive identification. 



Fig. 7. — Diagrams showing the arrangements of the cusps in the reported cases 
of common trunk: I. Normal arrangement before rotation. 11. Normal arrange- 
ment after torsion of 180 degrees. III. Preisz’ case. IV. Santa Cruz’ case. V. 
Feller’s case 1. VI. Feller’s case 4. VII. Case reported in this paper. VIII. 
Buchanan’s case. IX. Feller’s case 2. X. Feller’s case 3. The dotted line indi- 
cates the theoretical position of the trunk septum. The heavy lines show the posi- 
tion of septal ridges, where present. The double dotted lines show the rudimentary 
subdivision of a cusp. D indicates a defect in the interventricular septum, and 
L. C. and R. C., the position of the left and right coronary ostia. 

CRITERIA FOR IDENTIFICATION OF THE COMMON ARTERIAL TRUNK 

From a study of the developmental factors concerned it is obvious 
that there is no one typical picture of the common arterial trunk. How- 
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ever, from a study of these factors and of the features of a series of 
cases illustrating different types of this anomaly the general character- 
istics can be formulated. 

1. The primary requirement is that only one large arterial trunk leaves 

the base of the heart. The possibility of an atretic companion must be 
excluded by a careful search for a small vessel or a fibrous cord in 
regions where such remnants might be expected to persist. The size of 
the trunk should approximate the size of the two arterial trunks com- 
bined. Obviously this requirement cannot be rigidily enforced. Size 
may be modified by decrease (stenosis) of the realm of one of the 
arteries, while a solitary trunk may reach a considerable size in com- 
pensating for its atretic companion. 

2. The arterial trunk must combine the features and functions of 
both the aorta and the pulmonary arter}^ on the one hand giving off the 
coronary and systemic arteries, and on the other supplying blood to the 
lungs. When tlie sixth arch structures fail to develop or when they 
regress early, the arterial blood must reach the lungs through collateral 
channels. When the sixth arch spurs are present but fail to fuse to 
form a septum, the pulmonary arteries rise independently from the 
ascending trunk. In either of these cases, the anomaly is “total” or 
“complete.” In the “partial” anomaly, a rudimentary septum delimits 
an abbreviated pulmonic trunk, which gives off the pulmonary arteries 
and occasionally a ductus arteriosus. Externally, the septum may be 
indicated by a groove. From within it appears as a low ridge, or a 
distinct arched fold, stopping at varying heights above the ostium. It 
frequently sends ridges as forerunners along the line of descent, and 
these may reach the ostium, indicating a division into aortic and pul- 
monary realms. These ridges may occasionally deviate from the expected 
lines of descent. 

3. An interventricular septal defect is always present. This is com- 
monly an opening in the septum of the cardiac bulb, anterior to a resi- 
duum of the membranous septum, i. e., in the interaortic septum of 
Spitzer or the posterior part of the anterior septum of Rokitansky. 
With extreme detorsion it may lie lower, but still in the conus septum 
(septum spurium) ; or there ma)' be complete failure of development and 
fusion of the elements making up the ventricular septum. 

4. The trunk, commonly in the position of the “rider” aorta, with 
varying degrees of shift to the right, may, with extreme detorsion, rise 
solely from the right ventricle. With the shift to the right, hypertrophy 
of the right cardiac chambers develops. 

5. The reasons why one cannot demand the ideal picture relative to 
t le location of the coronary arteries and the number of the cusps have 
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been stated. However, the surest landmark of the common trunk is the 
possession of four semilunar cusps, with two coronary arteries rising 
from the sinuses of opposite cusps, both shifted toward one of the inter- 
polated cusps. 

6. The crista supraventricularis proper (Spitzer) should stop at the 
base of the septum, beneath the ostium of the trunk. 

7. The interatrial septum is defective according to the degree of 
detorsion at the venous end of the heart. There are varying degrees of 
patency of the foramen ovale (secundum), correlated with the degree 
of development of the limbus and the valve and with the displacement 
of the latter to the left. A foramen ovale prinium may be present, or 
there may be complete absence of the atrial septum, both accompanied 
by a common atrioventricular opening. 

8. The mitral and tricuspid leaflets undergo modifications of form 
and attachment, according to the degree of shift of the trunk to the right 
and the assumption by the trunk of the features of the “transposed” or 
“right” aorta. 

There are no other recognized essential associated anomalies. A 
fairly common variant is the persistence of the right fourth aortic arch 
as the arch of the aorta, instead of the normal left. 

CAUSE OF THE DEFECT 

From a survey of the reported cases and a consideration of the 
developmental factors, it is obvious that the anomaly in question is 
frequently, if not invariably, associated with abnormal torsion. On 
theoretical grounds, one would expect to find septum formation impaired 
with a lag of torsion. So far as the evidence offered by the cases with 
four recognizable semilunar cusps goes, there is certainly a general 
parallelism between the degree of septum formation and the estimated 
torsion defect. That this parallelism is not absolute is indicated by the 
instances of “transposition” of the arterial trunk, with complete separa- 
tion of the trunks, in spite of extreme detorsion. One must conclude 
that failure of development of the aortic-pulmonaiy septum, while almqst 
invariably associated with detorsion, does not stand in a simple cause- 
effect relation to it. 

From the evidence in my own case, it might be argued that the 
abnormality of the transection of the commissures instead of the lateral 
swellings by forerunners of the septum was responsible for the failure 
of descent. This certainty does not hold for the more numerous cases 
in which the indicated lines of descent were missing or were in the 
expected positions. Primary inequality of the fields belonging to the 
two trunks, perhaps associated with a missing bulb swelling, is probably 
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not a necessary factor. It seems likely that such inequality is respon 
sible for some of the stenosed, often two-cusped trunks in “transpo- 
sition.” 

There is no evidence in the anatomic structure of the lungs in the 
reported cases of any fundamental abnormality in the development of 
the pulmonary capillary bed. In these cases as in pulmonary atiesia, 
more or less normal pulmonaiy function may develop, and even be main- 
tained for years. In spite of Spitzer’s theory that normal development 
of the pulmonary capillary bed is an important element in the evolution 
of the septum, that structure may be absent or rudimentary in the 
presence of an adequate pulmonary circulation. 

In the absence of any demonstrable correlation, one can only assume 
an intrinsic defect in the sixth arch system, with aplasia or early regres- 
sion in the complete anomaly with only bronchial arteries, and with fail- 
ure of normal growth, where sixth arch structures persist. 

SUMMARY 

There is much confusion regarding the criteria for identification of 
the common arterial trunk, and the literature shows many disagreements 
regarding the nature of the defect. The theories of the manner of devel- 
opment of the septums of the trunk and cardiac bulb are reviewed, as 
well as those pertaining to some of the defects commonly associated 
with imperfect development of these septums. These include abnor- 
malities of torsion and the persistence of the reptilian right aorta 
(Spitzer). 

The case reported is one of five in which the primitive trunk was 
readily identified by the possession of the theoretically required four 
semilunar cusps. The most widely accepted cases of persistent common 
trunk are reviewed. In addition to the five referred to, there are three 
in which the trunk had three cusps and a rudimentar}^ fourth ; five prob- 
able cases in which the trunk had three cusps, which satisfy many of the 
requirements, and seven cases in which the trunk had three cusps, which 
cannot be accurately classified. Of the thirteen probable cases, five are 
examples of the “partial” and eight of the “complete” defect. Five of 
the latter are the cases with three cusps of the third group above. 

In only one case (one of the same group of five) did the patient 
survive to adult years. The other patients all died in infancy, although a 
number lived for several months. In general, the symptoms resembled 
those of pulmonic stenosis and atresia. 

On the basis of the common features of the cases, and of theoretical 
considerations, suggested criteria for identification of the common 
arterial trunk have been evolved. 
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No satisfactory explanation of the cause of the anomaly has been 
found. 

Of two cases recently reported as examples of persistent arterial trunk, that 
of Miller and Lyon (Am. Heart J. 7:106, 1931) is an example of a single three- 
cusped trunk, with no recognizable derivatives of the sixth arches. Tow’s case 
(Am. J. Dis. Child. 42:1413, 1931) cannot be accurately classified from the 
information given. 



Laboratory Methods and Technical Notes 


REPORT ON NECROPSIES 

Prepared by the Joint Committee Representing the New York 
Academy of Medicine, the New York Pathological 
Society and the Metropolitan Funeral 
Directors’ Association 

The joint committee began its work in 1930 and rendered a report 
on April 8, 1931, which was approved by the Council of the New York 
Academy of Medicine on May 27, 1931, and published in the Bulletin 
of the Nezv York Academy of Medicine (7: 533, 1931). In accordance 
with the recommendation in section D, paragraph 3, of that report a 
continuing joint committee was designated to carry on the^ work of 
cooperation. Because of the unexpected large demand for copies of this 
original report the available reprints have become exhausted. The con- 
tinuing committee therefore submits the present revision as a second 
report on necropsies, and recommends its adoption and printing in a 
periodical of wide circulation. 


A. desirability of necropsy 

1. All agree that postmortem examination by a pathologist is desira- 
ble ; first, to provide reliable recorded information concerning the cause 
of death and the nature of the various disease processes; second, to 
confirm or amend the opinions formed by the physicians during the life 
of the patient, so that they may serve the next patient with greater 
confidence and skill ; third, to reveal to the physicians continually the 
physical changes in the interior of the liody which are associated with 
disordered behavior during life; fourth, to provide for the advance of 
human knowledge concerning the nature of disease in general. It is 
well recognized that the practice of postmortem examination in a hospital 
exercises a constant influence to improve the service and to correct 
serious deficiencies, as well as to improve diagnosis and prevent disease. 


B. COOPERATION OF HOSPITAL AUTHORITIES AND FUNERAL DIRECTORS 

1. The hospital and its medical staff have not completed their service 
to the family on the death of a patient. They owe to the family a 
further service, namely, to give an account of what has occurred, 
together with the most accurate possible explanation. This requires 
that some representative member of the family come to the hospital for 
a personal interview and give permission for the examination of the 
body of the deceased. The funeral director must recognize this relation- 
ship and should not oppose the proper efforts of the hospital authorities 
and the physicians m the discharge of this obligation. 

2 The funeral director is particularly interested in getting into his 
own hands: (1) the death certificate, (2) the permit to rimove the body 
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and (3) the body itself, so that he may prepare it in a satisfactory man- 
ner for the funeral ceremony. He must feel certain that nothing will 
arise to interfere with his plan and program. Unforeseen delay may 
require cancellation of contracts for transportation and various other 
services, thus increasing the expense and causing dissatisfaction. 
Unreasonable delay by the hospital, in its attempt to obtain permission 
for necropsy, is therefore objectionable to the funeral director. The 
conflict of interests in this connection requires mutual consideration and 
a spirit of cooperation on the part of all concerned. Disputes of this 
nature should therefore be adjudicated by a permanent joint committee 
on cooperation. 

3. The funeral director or his agent must present to the hospital 
acceptable evidence that he has been authorized by the family to take 
charge of the body. The blank form employed for this purpose should 
conform with the requirements of the department of health. 

4. Hospital employees, in general, must not give information to 
favored funeral directors or to any other unauthorized persons in regard 
to persons critically ill or dead in the hospital. It is proper for the chief 
administrative officer of the hospital, when requested by the family, to 
refer the selection of a funeral director to the office of the local Funeral 
Directors’ Association, or, quite properl}’-, to select one by rotation from 
an approA^ed list in his own office. Such a selection must never be left 
to a minor employee of the hospital. Proof that a minor employee has 
offered recommendations of this sort should be followed by his instant 
dismissal from the service. 

5. The hospital authorities should make certain that the necessary 
data for a death certificate, except those facts relating to the nature, 
progress and termination of the present illness, are entered on the 
record at the time of admission of the patient. Such data as date of 
birth and the maiden name of the mother may be obtainable only with 
great difficulty after death of the patient. The death certificate may be 
filled out by a clerk using a typewriter, leaving only the diagnosis and 
signature to be supplied by the physician who completes the certificate. 

6. Report of a death to the medical examiner should be made in 
those circumstances rvhere this is legally required, and the decision to 
notify this official should be made at the time of death of the patient, 
entirely Avithout regard to the attitude of the relatives concerning 
necropsy. It is improper for any member of the hospital staff to 
threaten to call the medical examiner if permission for necropsy is 
refused. Any such procedure of threatening or broAvbeating may be 
regarded as erddence of lack of ability to handle the situation. 

7 . In general, the permission for necropsy should be asked for soon 
after the death has occurred. Often it is best to make the request at 
once AvheneAfer the proper relatiA’^e of the deceased is present in the 
hospital. Reasonable consideration should be accorded to CA’^ery one 
concerned in determining Avhen the matter has been adequately pre- 
sented and the final decision reached. 

8. Arrangements should be Avorked out in eA’ery hospital Avhereby 
the unnecessary loss of time on the part of the funeral director may be 
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obviated, and the funeral director should be instructed that he wdl be 
promptly informed by telephone when the death certificate is signe 

and the body is ready for him. • i i r 

The telephoned information in regard to the dead, particularly before 

a funeral director is known to have been engaged, should be given only 
by an executive officer of the hospital and should be carefully guarded 
unless the persons on the wire are personally known. 

9. Interference by a funeral director with the legitimate efforts of 
the hospital to obtain permission for autopsy shall be regarded as a 
reportable grievance. 



Fig. 1. — Diagram illustrating incisions in trunk. 

C. TECHKIC OF THE NECROPSY 

1. In males, the incision is to extend from the suprasternal notch to the pubes 
in the midline, passing to the left of the umbilicus. In no circumstances shall the 
incision in males be extended further upward. 

2. In females and in sailors who are to be buried in uniform, the V-shaped 
incision is to be used, that is, an incision extending from the acromial end of the 
clavicle to the xiphoid and up to the acromial end of the corresponding clavicle. 
The flap thus outlined must be dissected upward close to the deeper structures, 
and everj' effort must be made to prevent perforation of the skin in the process 
of dissection. 

3. At least from one-half to 1 inch (1.2 to 2.5 cm.) of the external carotid 
arteries is to be left free and ligated. The internal carotids and the vertebrals are 
to be ligated, and at least from one-half to 1 inch of the iliacs is to be left intact and 
ligated. 
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4. The scalp is to be divided by an incision behind the ear, extending from one 
mastoid process to the other, as indicated in figures 2 and 3. The incision is 
to pass over the vertex when the hair is abundant, or somewhat posterior to this 
line when it is sparse. In women, the hair is to be parted along the projected line 
of incison to avoid cutting it. For the same reason, after the initial incision has 
been made, the knife should be carried in such manner that its sharp edge faces 
the dissector. Care should be taken not to tear or otherwise injure the scalp. The 
scalp is reflected backward and forward, so that the calvarium is exposed ante- 
riorly slightly above the frontal eminences and posteriorly somewhat behind the 
occipital protuberance. 

Before the skull is sawed, the line through which the saw is to be carried is 
to be mapped out with the aid of a sharp instrument (fig. 4). The temporal 
muscles are to be cut on a plane parallel with the projected line (fig. 4) to 
preserve stumps on either side long enough to provide for suturing and immobiliza- 
tion of the replaced calvarium. 

5. The removal of the skull cap is to be planned and carried out in such a 
manner as to insure its secure approximation. This is best accomplished by 
sawing in two intersecting lines which meet at an obtuse angle behind the ear 
(fig. 3), the anterior incision commencing at the level of the hair line. 

6. Before closing the cranial cavitj% every effort should be made to provide 
against leakage. This is best carried out by the following procedures: (o) by 
ligating the carotid and vertebral arteries, (fi) by plugging the foramen magnum 
tightly with cotton and (c) by filling the cranial cavity with oakum. 

7. In suturing the skin a moderately small needle should be used so as to avoid 
leakage and disfigurepient. 

8. After the autopsy is completed, the body is to be delivered to the embalmer 
in a thoroughly clean condition — ^the skin washed, all cavities thoroughly sponged 
and dried and no source of leakage allowed to remain. 

9. After the completion of the autopsy, the embalmer is to be allowed the use 
of the autopsy room for the preparation of the body for burial, provided that this 
does not conflict with the immediate use of the room for another autopsy and 
provided also that the embalmers leave no cleaning to be done by the hospital 
employees. 


George Baehe, M.D., Chairman. 
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CELLULAR REACTIONS OF TUBERCULOSIS AND 
THEIR RELATION TO IMMUNITY AND 
SENSITIZATION 

EUGENE L. OPIE, M.D. 

PHILADELPHIA 

The problems concerning the pathogenesis of tuberculosis most 
discussed at the present time ai’e inseparably associated with those 
of acute inflammation and immunity. The immediate local changes of 
the tissues in response to the tubercle bacillus resemble very closely the 
changes that follow other bacterial invasion and are identical with those 
that occur at the onset of inflammation produced by a great variety 
of irritants. The tubercle bacillus Avhen first introduced causes scant 
exudation of fluid and active though transient emigration of poly- 
morphonuclear leukocytes. The cell that later becomes predominant is 
a mononuclear phagocyte, which in anatomic and functional characters 
is similar to the mononuclear wandering cells that make their appearance 
whenever bacterial infection pursues a prolonged course and especially 
when it proceeds toward recovery. The problem of the origin of these 
cells is nearl}^ half a century old. and whether they come from the blood 
or from the fixed tissues or from both is no better understood when 
their accumulation accompanies the healing of a pyogenic abscess than 
when as “epithelioid cells” they form the essential element of the 
tubercle. 

The inflammatory reaction is profoundly influenced by the char- 
acter of the tissue in which it occurs. The varying permeability of 
blood vessels in dififerent parts of the body and the capacit}' of tissues 
to permit the accumulation of exudate are doubtless modifying factors. 
When a sterile irritant such as turpentine is injected into the subcu- 
taneous tissue of a dog, an immense abscess with widespread destruc- 
tion of tissue and accumulation of thick pus results, but when the same 
irritant in the same quantity is injected into the pleural cavit}', there is 
a serofibrinous inflammation, which reaches maximum intensit}^ at the 
end of three days and then subsides with complete restoration of the 
cavity to normal. 

From the HeniA- Phipps Institute, Universitj' of Pennsylvania. 
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Similarty— -but with due regard to peculiar characteristics of the 
tubercle bacillus as an inflammatory irritant — the nature of the reaction 
that follows its entr}- differs in different organs and tissues. When the 
disease implicates cavities that favor the accumulation of inflammator} 
exudates — for example, the pulmonary alveoli and the pleural, peri- 
cardial and meningeal cavities — the inflammatory nature of the reaction 
is generally admitted. Tuberculous pneumonia, universally recognized 
as a manifestation of tuberculosis onh' after the discovery of the 
tubercle bacillus, is a lesion predominately exudative and has charac- 
teristics that are reproduceable only in pulmonary tissue. 

It is my belief that the use of the words exudative and productive, 
in the classification of tuberculous lesions, has introduced a confusion 
from which there is no escape save by eliminating them from nomen- 
clature and using them only as descriptive terms. The tubercle, in 
accordance with the early conception of Baumgarten,^ is formed, in part 
at least, by proliferation of cells at the site of its formation and hence 
has been regarded as productive. This opinion was based on the highly 
significant observation that the mononuclear cell that constitutes tlie 
cliief cellular element of the tubercle multiplies by mitosis, but Baum- 
garten’s deduction from this is no longer tenable. The cells and serum 
tliat accumulate in the alveoli of the lung with tuberculous pneumonia, 
on the contrary, are presumably exudative — that is, derived from the 
blood. This distinction can no longer be maintained since in the early 
stage of tubercle formation there is emigration of polymorphonuclear 
leukoc3les, with other evidence of exudation from blood vessels. More- 
over. mononuclear cells that accmnulate in the alveoli also multiply by 
mitosis and assume the characteristics of those seen in the tubercle. 
Indeed, it is still uncertain whether the mononuclear wandering cells 
of tuberculous lesions are derived from wandering cells in the fixed 
tissue or from similar cells in the blood or from both blood cells and 
wandering cells of the tissues, and some still claim that they are derived 
from the endotlielium of small blood vessels or hanphatics. 

An intimate union between the fixed tissue of the affected part and 
the cellular elements that have accumulated under tire stimulus of the 
tubercle bacillus is first obvious when reticular fibers, as Russakoff,= 
Snow Miller,® Foot* and others have shown, make their appearance. 
Snow Miller showed that there is no reticulum within the tubercle of 
the lung seven days after inoculation, whereas at the end of fourteen days, 
when epithelioid cells are abundant, there is a fine network of reticulum,' 

1. Baumgarten. P.: Ztschr. f. klin. ited. 9:93, 1885; 10:24, 1885. 

2. Russakoff, A.: Beitr. z. path. Anat. u. z, allg. Path. 45:476. 1909 

3. lililler, W. S.: Am. Rev. Tuberc. 7:141, 1923; Am. T. Path 3:n7 19^7 

4. Foot, N. C: Am. J. Path. 1:341. 1925. 
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which is coarser at the periphery of the tubercle, where it is continuous 
with the fibers of the adjacent normal alveolar walls. Later the tubercle 
is wholly permeated b}’’ reticular fibers. When collagen fibrils penetrate 
the tubercle and tend to replace it, they represent, Miller thinks, a con- 
tinuation of the same process. These are reparative changes. 

It is highly probable that the prolonged course of tuberculosis with 
formation of epithelioid and giant cells is attributable to the insoluble 
fat or wax that constitutes a considerable part of the tubercle bacillus 
and protects it from disintegration. There is a close but by no 'means 
exact resemblance between the tubercle and the reaction of the tissues 
to insoluble foreign bodies. Nevertheless, it is not improbable that 
differences in virulence such as that between the human and the bovine 
bacillus depend on factors other than the presence of insoluble fat 
(wax) and. resembling those that determine the virulence of other 
micro-organisms, are as yet unfortunately not well defined. 

THE CELLUL.VR REACTIONS OF TUBERCULOSIS 

Inflammation ma}' be regarded as the process b}* which cells and 
serum accumulate about an injurious substance and as far as possible 
bring about its destruction or removal. The phenomena of inflammation 
repeat themselves in the same orderly succession with a great variety 
of bacteria, with many other micro-organisms and with various sub- 
stances, either particulate or not, soluble or insoluble in body fluids, 
that act as sterile inflammator}- irritants. The reaction is characterized 
b}' (1) exudation of fluid and emigration of polymorphonuclear leuko- 
C3’tes, followed, as this first stage decreases in intensity, by (2) accumu- 
lation of mononuclear phagoc\-tes (macrophages). It has long been 
known that tymphoc3hes and monoc3les (large mononuclear leukoc3i:es) 
migrate from the blood vessels into the inflamed area, but what their 
relation is to one another and to the mononuclear phagoc3^tes that are 
so abundant in the later stages of inflammation is a time-honored 
controvers3L 

I shall not discuss in detail the older literature describing the initial 
reaction of polymorphonuclear leukoc3'tes to the tubercle bacillus. The 
studies of Benda ^ on the formation of tubercles in the glomerules of 
the human kidne3* show that it occurs in man as in other animals. 
Pol3Tnorphonuclear leukoc3'tes are a conspicuous element in the tuber- 
culous tissue formed when tubercle bacilli are injected into the pleural 
cavity of the dog, and leukoprotease is demonstrable in this tissue (Opie 

5. Benda, C., in Pathologisch-anatomische Arbeiten Herrn Geh. I^Iedicinalrath 
Dr. Johannes Orth zur Feier seines 25 jahrigen Professoren — ^Jubilaums gewidmet, 
Berlin, A. Hirschwald, 1903, p. 520. 
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and Barker®). Lurie' found more polymorphonuclear leukocytes in 
rabbits after their infection with the bovine than after their infection 
with the human bacillus and more in the lung than in the liver ; that is^, 
they were more abundant with the more virulent strain and in the more 
susceptible organ. 

The earliest stages in the formation of the tubercle were very 
recently described by Vorwald.® At the end of one hour after intra- 
venous injection of tubercle bacilli, pohunorphonuclear leukocytes form 
sharply localized collections in the alveolar capillaries. Even at this 
early period it is difficult to find tubercle bacilli that have not been 
taken up by polymorphonuclear leukocytes. By this means, the tubercle 
bacilli introduced into the blood stream are concentrated in small local- 
ized cellular masses, which are the ground-work for the development 
of tubercles. Accumulation of pol3nTiorphonuclear leukocytes is most 
conspicuous between the fourteenth and the eighteenth hour after 
inoculation. At this time, mononuclear cells are infiltrating the poly- 
morphonuclear masses, ingesting the polymorphonuclear leukocytes and 
taking over the contained tubercle bacilli. After twenty-four hours, 
the focus of cells is predominant^ mononuclear. 

A second less active migration of polymorphonuclear leukocytes 
occurring when the tubercle undergoes caseation has been described by 
Kostenetsch and W olkow ® and subsequent observers. It is evident that 
polymorphonuclear leukocytes that penetrate into the caseous material 
may undergo destruction. Medlar found evidence that polymorpho- 
nuclear leukocytes induce caseation. The pathogenesis of a tuberculous 
cavity is, however, very different from that of an abscess, and Medlar’s 
designation of a tuberculous cavity as an abscess is not, I believe, well 
chosen. 

The notable observation of Baumgarten ^ that the mononuclear cell 
that constitutes the chief element of the tubercle undergoes active 
mitotic division was accepted by maii)'^ as evidence that the epithelioid 
cell is derived from fixed cells of the part affected. Increased knowl- 
edge of the wandering cells of the blood and of the tissues has modified 
this opinion, but has not diminished the significance of the observation, 
which is often forgotten. 

The epithelioid cells of the tubercle have a superficial resemblance 
to true epithelial cells, because there is no appreciable intercellular sub- 
stance between them. They have distinctive cytologic characteristics. 

6. Opie, E. L., and Barker, B. J.: J. Exper. Med. 10:645, 1908. 

7. Lurie, M. B.: J. Exper. Med. 55:31, 1932. 

8. Vorwald, A. J.: Am. Rev. Tuberc. 25:74, 1932. 

9. Kostenetsch and Wolkow: Arch, de med. exper. et d’anat. patli 4*741 ISO? 

10. Medlar, E. M.- Am. J. Path. 2:275, 1926. • • , - 
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They are large cells, and each has a large nucleus and, as Castren 
observed, a well developed cytocentrum and a large attraction sphere. 

The characteristics of the epithelioid cell of the tubercle after supra- 
vital staining with neutral red and the central rosette of neutral red 
granules were first described by Sabin, Doan and Cunningham and 
subsequently by M. R. Lewis, Willis and W. H. Lewis and others. 
Neutral red granules form a rosette near the center of the cell with 
the nucleus just outside it. The granules are radially arranged about a 
clear central spot in which is the centrosome of the cell. The cytoplasm 
surrounding the neutral red rosette contains a varying number of fat 
globules, mitochondria and possibty other granules. A thin, clear 
peripheral zone is often extended out into short, irregular membranous 
pseudopodia. Giant cells similarly stained have precisely the same 
structure, with the nuclei arranged about a central group of neutral 
red granules. 

Sabin, Doan and Cunningham found that some of the wandering 
cells of the connective tissue and of the tubercle possess a neutral red 
rosette like that of the monocyte of the blood, whereas others exhibit 
neutral red granules scattered through the cell. Carrel and Eberling 
by tissue culture methods found that the distribution of neutral red 
granules in the mononuclear wandering cell is dependent on the func- 
tional activity of the cell, and Lewis and Lewis found that monocytes 
of the blood in tissue culture produced cells with scattered neutral red 
granules. The opinion that variations of supravital staining identify 
functional phases of one type of cell seems to be widely accepted. 

The evidence at hand indicates that monocytes and epithelioid cells, 
both with neutral red rosettes, increase in number with tubercle for- 
mation. Mononuclear phagocytes with scattered neutral red granules 
are constantly present in considerable number. It is not yet evident 
what the relation of one to the other is as the}'^ occur in the tubercle. 

Sabin, Doan and Forkner found that phagocytes with diffusely 
scattered neutral red granules ingest and fragment tubercle bacilli, and 
maintained that the micro-organism persists intact in the monocyte. 
On the other hand, disintegration of tubercle bacilli within monocytes of 

11. Castren, H. : Arb. a. d. path. Inst, zu Helsingfors 3:191, 1925. 

12. Sabin, F. R. ; Doan, C. A., and Cunningham, R. S. : Contrib. Embr 3 '^ol. 16: 
125, 1925. 

13. Lewis, M. R. ; Willis, H. S., and Lewis, W. H. : Bull. Johns Hopkins Hosp. 
36:175, 1925. 

14. Carrel, A., and Eberling, A. H. : J. Exper. Med. 44:285, 1926. 

15. Lewis, AI. R., and Lewis, W. H. : Contrib. Embryol. 18:95, 1926. 

16. Sabin, F. R., and Doan, C. A.: J. Exper. Aled. 46:627, 1927. Sabin, 
F. R. ; Doan, C. A., and Forkner, C. E. : ibid. (supp. no. 3) 52:1, 1930. 
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the guinea-pig is described by Gottlieb and in epithelioid cells of the 
rabbit by Lurie." The destruction of tubercle bacilli by epithelioid cells 
will be discussed later. 

In the absence of knowledge concerning the behavior of the neutral 
red rosette of the mononuclear phagoc}de in the presence of various 
particulate and other chemical irritants in varying quantitative relations, 
it is doubtful if it can be successfully used as a criterion for analysis 
of the chemical constituents of the tubercle bacillus. It is difficult, for 
example, to interpret the significance of cellular reactions obtained by 
intraperitoneal injection of quantities of phospholipin equivalent to the 
content of 5 Gm. of tubercle bacilli (Sabin and Doan). 

The experiments of Lurie working at the Henry Phipps Institute 
have shown that different organs possess inherently different power 
to destroy tubercle bacilli before the phenomena of immunity or of 
sensitization have made their appearance. He counted the number 
of colonies obtainable from a weighed quantity of tissue, and found 
that when tubercle bacilli are injected into the blood stream of the 
rabbit, they, like inanimate particulate matter such as carbon particles, 
lodge in greatest number in the spleen, in somewhat smaller absolute 
numbers in the liver, though in relatively larger numbers in proportion 
to its volume, and in diminishing numbers in the lungs, bone marrow 
and kidneys. In all of these organs, tubercle bacilli multiply for several 
weeks. Human tubercle bacilli multiply more rapidly than bovine bacilli. 
With human tubercle bacilli, which are relatively avirulent for rabbits, 
multiplication ceases between the second and the fourth week, and with 
small doses, somewhat later (from the fourth to the eighth week). 
Subsequently the number of tubercle bacilli rapidly diminishes in all 
of the organs that have been named, but much more slowly in the lung, 
where multiplication was greatest. 

With bovine tubercle bacilli, which are virulent for rabbits, as with 
the human micro-organisms, there is at first some but less multiplication 
in the spleen, liver and bone marrow, followed by progressive destruc- 
tion beginning after the fourth week and completed after two months. 
The fate of the virulent bovine tubercle bacilli in the lung and kidney 
is wholly different from that of the human bacilli, since multiplication 
proceeds uninterruptedly and is the evident cause of death. A com- 
parison between these changes indicating the fate of the tubercle bacilli 
and the histologic changes in the tissue has given new insight into the 
significance of the reaction that produces the tubercle. When human 
tubercle bacilli or bovine bacilli of an avirulent strain are injected 
intravenously, mononuclear wandering cells accumulate in the alveolar 
septums of the lung in appreciable numbers to form small groups 

17. Gottlieb, R. : Am. Rev. Tuberc. 25:172, 1932. 
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within twenty-four hours. In an early tubercle of the lungs, at the 
end of a week, when tubercle bacilli are multiplying, these cells ha^^e 
taken on the characteristics of young epithelioid cells, the center of the 
nodule being composed of larger cells, each with reticulated cytoplasm 
and a large, round nucleus poor in chromatin. At the periphery there 
is a closely packed ring of smaller mononuclear cells, many of which 
are undergoing mitotic division. There are numerous tubercle bacilli 
in the young epithelioid cells. The presence of acid-fast granules in 
these cells indicates that tubercle bacilli are in process of destruction. 
At the end of two weeks, when the number of tubercle bacilli demon- 
strable by cultures has diminished, the epithelioid cells have assumed a 
more mature character and the surrounding ring of smaller mononuclear 
cells is Ytry thin or absent. 

AVhile the tubercle bacilli are multipl)dng. young mononuclear wan- 
dering cells at the peripher}^ of the tubercle are multipl3dng by mitosis 
to form epithelioid cells that ingest and destroy the bacilli; when the 
invading bacilli have been destroyed, mitosis ceases, giant cells appear, 
and subsequently lymphoc3des and fibroblasts invade the tubercle. 

It is noteworthy that mononuclear phagoc3des that accumulate 
within the interstitial tissue of the lung and form tubercles evidently 
destro3’- the tubercle bacilli much more eftectivel3’ than the similar cells 
that have accumulated within the alveoli. Here there may be numerous 
tubercle bacilli within cells with the characteristics of epithelioid cells 
at a time when they have disappeared from interstitial tubercles. 

After intravenous injection of bovine tubercle bacilli, their multi- 
plication in the lung, measured by cultural methods, proceeds uninter- 
ruptedly. The initial cellular reaction is more intense, the migration of 
pol3TOorphonuclear leukoc3des and the accumulation of mononuclear cells 
being much more actiA^e than after injection of the less A’irulent human 
tubercle bacilli. In interstitial tubercles, the micro-organisms are held 
in check, and few are found in epithelioid cells, but the pneumonic 
process proceeds unrestrained. Tubercle bacilli are numerous, the 
lesion is widespread, and caseation is extenswe ; new formation of 
epithelioid cells continues unabated to the end. and giant cell formation 
is inconspicuous. 

Enumeration of colonies shows that tubercle bacilli disappear more 
readil 3 - in the liver, spleen and bone marrow than in the lungs, and 
histologic examination shows that acid-fast particles formed b 3 '^ dis- 
integration of tubercle bacilli quickl 3 * make their appearance in the 
Kupffer cells of the lir^er. in the macrophages of the spleen and in the 
reticular cells of the bone marrow. The mononuclear Avandering cells 
of different organs eAudenth'- A'^ar3’- in their capacit3' to destro3’- tubercle 
bacilli. With human tubercle bacilli, this destruction in the liA'^er is 
occurring betAveen the second and the fourth Aveek, at a time Avhen 
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mononuclear cells are multiplying by mitosis and assuming the chai- 
acteristics of mature epithelioid cells. With bovine bacilli, the same 
process occurs somewhat later. With prompt destruction of tubercle 
bacilli in the liver, the whole process pursues a much more rapid course 
than in the lung ; numerous small tubercles are formed, giant cells appear 
early, and caseation is inconspicuous. Between the sixth and eighth 
weeks, only a few bacilli are demonstrable by cultures, and tubercles 
of the liver, unlike those of the lung, have disappeared. 

In the spleen there was histologic evidence that destruction of 
tubercle bacilli progressed more rapidly in the pulp than in the cor- 
puscle, accumulation of acid-fast particles being more conspicuous in the 
mononuclear phagocytes of the former. Tubercle bacilli disappeared 
sooner, mitosis was less conspicuous, and giant cells appeared 
earlier in the tubercles of the pulp. In the corpuscle, mitosis of mono- 
nuclear cells persisted longer, and tubercles attained a much larger size 
and were present at a time when they had disappeared from the pulp. 

During the period when tubercle bacilli are multiplying and accumu- 
lating within the mononuclear cells thex'e is proliferation of these cells 
by mitosis, and the more active the growth of the bacilli the greater 
the regeneration of the cells. Mitosis is more conspicuous in the lung, 
which destroys the micro-organism slowly, than in the liver, in which 
destruction is rapid. At the time when tubercles consist of mature 
epithelioid cells, tubercle bacilli have ah'eady been in great part 
destroyed. 

Summary . — It is now possible to formulate a somewhat more exact 
conception of the development of the tubercle. The mononuclear cells 
that first accumulate mature to form epithelioid cells. At their 
periphery new mononuclears are formed, in part at least, by mitotic 
division, and these in turn mature to form epithelioid cells. This 
process continues from the periphery inward as long as living tubercle 
bacilli persist. Caseation occurs in the center of the tubercle, and an 
increasing number of epithelioid cells may be involved. The fatty 
droplets in these cells are doubtless evidence of beginning degeneration. 

The most important factor in the destruction of the tubercle bacillus 
is the young epithelioid cell, but available evidence suggests that the 
polymorphonuclear leukocyte has a part in preparing the way for it. 

CELLULAR REACTIONS OF REINFECTION WITH TUBERCULOSIS 

It would be unpiofitable to review in detail observations concerning 
the cellular changes on reinfection by the tubercle bacillus. Significant 
observations, not widely known, were made by Joseph Nichols.’^® Rab- 
bits were first infected with avirulent and later with virulent human 

18. Nichols, J. L.: M. News 87:638, 1905. 
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tubercle bacilli. During the first three or four days these animals 
exhibited a higher temperature than controls infected for the first 
time with the virulent bacilli and were apparently sick. Subsequently 
this relation was reversed, the reinfected animals returning to normal 
when the controls began to decline. In the reinfected animals during 
the period of illness, tubercles composed of epithelioid cells appeared 
with much greater rapidity than in the controls; giant cells appeared 
as earty as the third day ; tubercle bacilli soon disappeared ; there was no 
caseation, and the lesion in large part underwent resolution. In the 
controls, on the contrary, tubercles were formed slowly and gradually; 
they increased in size ; tubercle bacilli persisted ; caseation occurred, 
and giant cells did not appear until the twenty-fifth day. 

By enumeration of colonies in suitably prepared cultures, Lurie 
followed the fate of tubercle bacilli injected into the venous system 
in rabbits previously infected with tuberculosis. On reinfection with 
either human or bovine bacilli there was no primary multiplication in the 
organs such as occurred with the first infection, but destruction of 
bacilli began immediately after injection and proceeded far more rapidly 
than in the uninfected animals. This relation was very obvious in the 
liver, spleen and bone marrow, though determined with greater difficulty 
in the lung and kidney, because tubercles of the first infection persisted 
in considerable numbers in these organs. Scant, if any, macroscopic 
tuberculosis referable to the new infection made its appearance, and 
microscopic examination showed that an active, ephemeral accumulation 
of polymorphonuclear leukocytes was followed by a rapid nodular 
accumulation of mononuclear cells (observations in process of publi- 
cation). Coincident with the disappearance of tubercle bacilli as deter- 
mined by cultures, these cells matured to form epithelioid and giant 
cells within one week after inoculation. Young mononuclear cells 
undergoing mitosis were present in scant number and soon disappeared. 
Within two weeks in the liver and spleen and within four weeks in 
the lungs, the new tubercles had lai'gel}'- disintegrated, and after this 
time were rarely found. 

The foregoing statements apply to rabbits in which the lesions of 
first infection persisted in the lungs and kidneys. When the primary 
lesions had almost completely disappeared, the ability of the animals to 
control a second infection was somewhat diminished and expressed 
itself by a less accelerated inflammatory reaction. The course of 
reinfection with human bacilli was the same, but after reinfection with 
bovine bacilli there were occasionally slight tuberculous lesions, far less 
extensive than the massive tuberculosis of first infection. 


19. Lurie, M. B.: J. Exper. Med. 50:747. 1929. 
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Su'inmary . — In animals reinfected with tubercle bacilli, the initial 
transient accumulation of polymorphonuclear leukocytes and the subse- 
quent formation of epithelioid and giant cells proceed more promptly 
and with greater intensity than in previously uninfected animals. 

Tubercle bacilli are destroyed with greater rapidity in the epithelioid 
cells of the reinfected animals. 

After destruction of the tubercle bacilli in the tuberculous lesions 
of the reinfected animals, the lesions may undergo partial or complete 
resolution. 

LOCAL FIXATION OF TUBERCLE BACILLI WITH REINFECTION 

The changes at the site of reinfection were compared with 
those at .the site of first infection by Lewandowsky,”“ who intro- 
duced tubercle bacilli by scarification of the skin surface. Twenty- 
four hours after the second infection there was intense inflammatory 
edema, and leukocytes had accumulated in great numbers about the 
tubercle bacilli, which were present in conspicuous clumps. Necrosis 
of tissue had occurred about them, and polymorphonuclear leukocytes 
near the micro-organisms had undergone destruction. Between the 
fourth and the seventh day after inoculation, the necrotic tissue, carrying 
with it the greater part of the infecting tubercle bacilli, had been cast 
off, leaving an ulcerated surface; in the edges of the defect at the 
end of a week there were epithelioid and some giant cells, but few or 
no tubercle bacilli. In animals with a first infection there was fairly 
intense infiltration with epithelioid cells and giant cells, and tubercle 
bacilli were present in considerable numbers. Lewandowsky thought 
that the necrpsis and sloughing of the dead tissue at the beginning of 
reinfection eliminated the greater part of the inoculated tubercle bacilli. 

In this connection, the obseiwations of Krause and Willis on the 
local fixation of tubercle bacilli at the site of reinfection are significant. 
By inoculation of excised tissue into guinea-pigs they showed that 
dissemination of tubercle bacilli injected into the skin of previously 
infected guinea-pigs proceeds much more slowly than in guinea-pigs 
infected for the first time. In animals rendered both sensitive and 
resistant by foregoing infection, transit of bacilli from the site of entry 
to neighboring lymph nodes, a distance of 4 or 5 cm., required two or 
three weeks, whereas in previously uninfected animals it was made 
within twenty-four hours. They cited the local fixation of bacteria at 
the site of an inflammatory reaction, and believed that retardation of 
dissemination is the result of the heightened inflammatory reaction that 

20. Lewandowsky, F.: Arch. f. Dermat. u. Sj'ph. 123:1, 1916. 

21. Krause, A. K.: Am. Rev. Tuberc. 11 : 343, 1925. Willis, H S • ibid 
p. 427. 
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occurs in the sensitized animal. My associate, Dr. Freund, using dead 
tubercle bacilli to protect guinea-pigs, obtained similar results. 

This retardation of spread, Rich suggested, may be attributable 
to a destruction of the bacilli referable to immunization, but he said 
that the heightened inflammatory reaction doubtless promotes the 
accumulation of cellular elements and serum containing antibodies at 
the site of invasion and destroys rather than fixes the bacilli. My 
observations on the pathogenesis of Arthus’ phenomenon, which has 
onl}^ partial resemblance to the inflammatory reaction occurring at the 
site of reinfection with tubercle bacilli, show that the foreign protein 
injected into the skin of an immunized animal is fixed at the site of 
entry and fails to reach the blood stream, whereas in a normal animal 
it produces scant inflammatory reaction and readily finds its .way into 
the blood. 

Pyogenic bacteria injected into the peritoneal cavity previously 
inflamed by an irritant do not enter the blood stream, whereas when 
bacteria and the irritant are introduced simultaneously, dissemination 
of the former is not prevented. When the fate of the tubercle bacilli 
introduced into the skin of an animal into which such bacilli have 
previously been injected is compared with the dissemination of bacteria 
introduced at the site of a sterile inflammatory reaction, it is significant 
that the tubercle bacilli themselves, like the foreign protein mentioned, 
incite the inflammation, evidently with the aid of some factor produced 
by an antigenic reaction. Antibodies, such as precipitins or agglutinins, 
may have a part in the local fixation of foreign protein or bacteria. 

Summary . — The available evidence indicates that the heightened 
inflammatory reaction of animals sensitized by infection with tubercle 
bacilli promotes the local fixation of reinfecting micro-organisms. 

CASEATION AND SENSITIZATION 

The relation of caseation to sensitization, or allergy, has been much 
discussed. It is doubtful if any useful analogy can be found between 
the necrosis produced by cutaneous reinfection of a tuberculous ani- 
mal (Koch’s phenomenon), or the necrosis caused by tuberculin intro- 
duced into the skin of a tuberculous animal, and the caseation that 
affects tuberculous lesions. It is certainly true that more information 
about each one of these processes must be obtained before one can be 
satisfactorily compared with another. The local necrosis produced by 
the injection of tubercle bacilli into the skin of a tuberculous animal 
is accompanied by an acute inflammatory reaction and has little resem- 
blance to the necrosis that affects lesions composed in considerable part 


22. Rich, A. R. ; Bull. Johns Hopkins Hosp. 47:189, 1930. 

23. Opie, E. L.: J. Exper. Med. 39:659, 1924. 
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of epithelioid cells. These cells, when they have reached maturity, 
already show degenerative changes. Some writers assume that the 
number of tubercle bacilli found in association with tuberculous lesions 
may be too small to explain the occurrence of massive caseation unless 
the tissue is hypersusceptible to the action of products of the micro- 
organism. In the absence of any method by which these relations can 
be measured, speculation is unprofitable. It is noteworthy, on the other 
hand, that the tuberculous lesions produced in animals that have previ- 
ously been infected with tubercle bacilli and are in consequence highl}’’ 
sensitive to tuberculin as demonstrated by skin tests, may exhibit much 
less caseation than those of control animals infected for the first time. 
This relation has been observed by Dr. Freund and myself in rabbits 
that had received repeated injections of dead tubercle bacilli and had 
thus been rendered both sensitive to reinoculation and resistant to living 
tubercle bacilli. My associate, Dr. Aronson, infected guinea-pigs with 
BCG and subsequently inoculated them with virulent human tubercle 
bacilli. Just before these animals wei'e killed, six weeks after the 
second inoculation, they reacted strongl}^ to tuberculin. There were a 
few tubercles in abdominal organs, notably in the spleen; in the lungs 
and tracheobronchial lymph nodes there were large, firm, gray foci of 
tuberculosis with scant spots of caseation. In control animals with a 
first infection there was tuberculosis with massive caseation in the 
spleen, lungs and tracheobronchial lymph nodes. In reinfected animals, 
tubercle bacilli had resisted destruction in sufficient number to produce 
extensive lesions, but sensitization had produced little, if any, caseation. 
In Lurie’s experiments, on the contrary, with tubercle bacilli virulent 
enough to multiply in previously uninfected or in reinfected animals, 
new formation of epithelioid cells proceeded uninterruptedly, and case- 
ation was extensive. 

The significant experiments of Rich and Lewis in vitro show 
that cells of the tuberculous animal are peculiarly susceptible to injury 
by tuberculin. In the living animal, caseation is most likely to occur 
where epithelioid cells are numerous. Multiplication of tubercle bacilli 
with continued new formation of epithelioid cells is probably the most 
important factor in caseation. Under these conditions, sensitization 
may hasten caseation, but it may perhaps occur with no sensitization. 

Suiitmary . — It is by no means improbable that the extent of case- 
ation IS influenced by sensitization to products of the tubercle bacillus, 
but since coexisting resistance to the micro-organism or its products 
may at the same time hold caseation in check, definite knowledge con- 
cerning the relation of caseation to sensitization must doubtless wait 
for improved experimental methods. 

24. Rich, A. R., and Lewis, SI. R. ; Bull. Johns Hopkins Hosp. 50:115^ 1932. 
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Multiplication of tubercle bacilli, stimulating the new formation and 
maturation of epithelioid cells, is probably more important in the produc- 
tion of caseation than is sensitization. 

SENSITIZATION AND RESISTANCE (ALLERGY AND IMMUNITY) 

WITH TUBERCULOSIS 

Koch’s description of the cutaneous reaction to reinfection 
expresses the greater part of what is knoum today concerning the rela- 
tion of sensitization to immunit}’^ in tuberculosis. In a guinea-pig 
infected with tuberculosis for the first time by injection into the skin, 
the cutaneous lesion appears slowly and persists until death, but in a 
previously infected animal an intense inflammatory reaction associated 
with superficial necrosis produces an ulcer that quickly heals without 
infection of the neighboring lymph nodes. 

It is evident why some of those who repeated Koch’s experiment 
failed to obtain the same result. Kalbfleisch did not find the reaction 
any more intense in rabbits that had previously been given a small 
infecting dose of tubercle bacilli than in normal animals, but in animals 
that had been given injections of larger quantities Koch’s phenomenon 
was readily reproduced. In agreement with this observation, Roemer 
and Joseph had found that a feeble tuberculin reaction was obtained 
in guinea-pigs a month and a half after their inoculation with small 
quantities of tubercle bacilli, but that after their inoculation with larger 
quantities a more intense reaction appeared within twenty-three days. 

Sensitization as related to the tubercle bacillus is measurable ( 1 ) by 
I'einoculation of living tubercle bacilli (Koch phenomenon), (2) by tests 
with tubercle bacilli killed by a variety of agents, (3) by tests with 
extracts obtained by methods that preserve intact the protein contents 
of the tubercle bacillus and (4) by tests with extracts in which the 
protein and doubtless other constituents of the micro-organism are pro- 
foundl}’' modified. The best example of the latter is old tuberculin, which 
in preparation is subjected to prolonged heat at boiling temperature. 

Information concerning sensitization obtained b)'’ one of these 
methods is not transferable to another. Tuberculoprotein, like 
other foreign protein, as Baldwin -® and others have found, acts as 
an antigen, sensitizes to anaphylactic shock and, as its recent use in 
relatively large doses has shown, causes “anaphylactic” inflammation 
similar to that produced by other foreign protein in a sensitized animal 
(Arthus’ phenomenon). Old tuberculin, on the contrary, is not an 

25. Koch, R. ; Deutsche med. Wchnschr, 17:101, 1891. 

26. Kalbfleisch. H. H. : Beitr. z. Klin. d. Tuberk. 70:465, 1928. 

27. Roemer, P. H., and Joseph, K. : Beitr. z. Klin. d. Tuberk. 14:1, 1909. 

28. Baldwin, E. R. ; J. kl. Research 22:189, 1910. 
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antigen in the usual sense, but serves to manifest reactions that it 
cannot incite. 

Rich=='‘ stated that tuberculous animals desensitized by repeated 
injections of tuberculin are still resistant to a new infection with 
tubercle bacilli. Aronson, however, has found, he informs me, that 
tuberculous animals desensitized to tuberculin still exhibit the Koch 
phenomenon. Such experiments involve quantitative relations that must 
be more fully investigated. Existing criteria of sensitization are 
necessarily vague. 

In the attempt to define the relation between sensitization and 
immunity to tuberculosis, the difficulties of measuring immunity are 
equally great. The criteria available are resistance to reinfection 
(always relative, and experimentally determined by prolongation of life 
or by percentage of recovery) and formation of antibodies, which may 
have little if any obvious relation to protection against this disease. 
Sensitization is a phenomenon readily demonstrable in association with 
some infectious diseases and inconspicuous if it occurs with others. 
There is no evidence to indicate that it is essential to protection. 
Experiments directed to the protection of cattle with the bovovaccine of 
von Behring showed that the tuberculin reaction and protection against 
reinoculation were lost after a year or a year and a half, and there is 
a good deal of evidence that human beings lose their susceptibility to 
tuberculin with complete recovery from infection. With reinfection, 
the formation of antibodies occurs more rapidly than after first infec- 
tion,®® and there is some evidence that the tuberculin reaction in human 
beings lost after first infection reappears with unusual rapidity after 
reinfection. These observations vaguely suggest that there are factors 
involved in immunity against tuberculosis independent of sensitization 
and of the formation of antibodies and even of the usual manifestation 
of resistance. 

S^mimary . — Sensitization is inseparably associated with immunity, 
but since each is dependent on factors peculiar to itself, they do not 
necessarily proceed parallel. 


RELATION OF SENSITIZATION (aLLERGY) TO HUMAN TUBERCULOSIS 

The evident symptoms and profound injury to tissue that are pro- 
duced in sensitive animals by products of tubercle bacilli support the 
assumption that hyper susceptibility to these products plays an important 
part in the symptomatology and pathogenesis of human tuberculosis. 


29. Rich, A. R.: Proc. Nat. Acad. Sc.- 16:460, 1930. 

30. Mudd, S. ; Lucke. B. ; McCutcheon, M., and Strumia, M. : 
49:779, 1929. McCutcheon, M.; Strumia, M., and Mudd, S.- 
McCutcheon. M.. and others: ibid., p. 815. 


J. Exper. Med. 
ibid., p. 797. 
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The number of publications in which this fascinating subject is dis- 
cussed is very great, especially in Germany, where interest in it has 
been stimulated by the important anatomic observations and highly 
speculative writings of Ranke.®^ Unfortunately there is little agreement 
on what may be regarded as evidence of sensitization, or allergy. 

Three stages in the development of human tuberculosis, according 
to Ranke, are comparable with those of syphilis. The first change fol- 
lowing the lodgment of the tubercle bacillus in the lung is, he said, a pneu- 
monic j^rocess, and the first histologic evidence of altered reaction is 
tubercle formation. The second stage of infection, characterized by 
heightened susceptibility, is associated with dissemination of the infec- 
tion by the blood stream. The third stage, or stage of immunity, is 
best illustrated by slowly progressive pulmonary tuberculosis, with 
which spread is chiefly by way of tubular channels, such as the bronchi. 

Few pathologists accept the opinion that tuberculosis acquired in 
childhood progresses through the stages described by Ranke, but among 
those who regard the phthisis of adults as a reinfection acquired by 
those infected in childhood, opinions concerning the significance of 
sensitization differ widely. Aschoff,®^ like Ranke, regards the dissemi- 
nation of tuberculosis in childhood as an anaphylactic phenomenon 
accompanied by exudation and rapid caseation affecting lymph nodes 
especially. Others, including myself, believe that dissemination by way 
of the lymphatic system and blood stream is the usual manifestation of 
tuberculous infection in susceptible animals unprotected by a previous 
infection. Tuberculosis of reinfected animals and the usual pulmonary 
tuberculosis of adult human beings are characterized by scant, if any, 
caseation of adjacent lymph nodes and are rarely accompanied by blood 
stream dissemination (Ranke, Opie,'"“ Aschoff’,®^ Schurmann . 

Those who have studied the primary deposition of tubercle bacilli 
in the tissues agree that the first changes are inflammatory. Prudden 
produced massive caseous pneumonia by injecting tubercle bacilli into 
the bronchi of rabbits. Bezanqon and di Serbonnes found that the 
first effect of the introduction of tubercle bacilli into the lung of a 
normal guinea-pig by way of the trachea is an alveolitis with congestion 
of blood vessels and accumulation of iriononuclear cells with some 

31. Ranke, K. E.: Deutsches Arch. f. klin. Med. 119:201 and 297, 1916; 129: 
224, 1919. 

32. Aschoff, L. ; Lectures on Pathology, New York, Paul B. Hoeber, 1924, 
p. 34. 

33. Opie, E. L.: J. Exper. Med. 25:855, 1917; 26:263, 1917. 

34. Aschoff, L. : Verhandl. d. deutsch. Gesellsch. f. inn. Med. 33:13, 1921. 

35. Schurmann, P. : Beitr. z. klin. Med. 68:723, 1928. 

36. Prudden, AI. : New York A'l. J. 60:1, 1894. 

37. Bezancon, F., and di Serbonnes: Ann. de med. 1:149, 1914. 
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polymorphonuclear leukocytes, followed by caseation. When tubercle 
bacilli were introduced into the tracheas of guinea-pigs shown by skin 
tests to he sensitized by previous infection, there was alveolar inflamma- 
tion, but no caseation, and the lesion soon assumed the character of 
chronic interstitial pneumonia. 

Summary . — Experimental evidence shows that sensitization to prod- 
ucts of the tubercle bacillus modifies the character of tuberculous lesions 
and increases the intensity of the inflammatory reaction to the tubercle 
bacillus, but there is as yet scant information by which the varying 
character of human lesions can be more exactly interpreted as manifes- 
tations of sensitization. 

The assertion frequently made that frank tuberculous pneumonia 
is never the result of a first infection is, I believe, incorrect. It is not 
improbable that the extent of a tuberculous pneumonia may be 
increased by sensitization of the tissues, but experimental and human 
evidence indicates that massive caseous pneumonia is more likely to 
occur in the absence of previous infection. 

The apical tuberculosis of adults has the characteristics of tubercu- 
losis in animals made resistant by previous infection. It usually jmrsues 
a chronic course, remains localized in the lung and is unaccompanied 
by caseation of adjacent lymph nodes. 



Notes and News 


University News, Promotions, Resignations, Appointments, Deaths, 
etc. — T. D. Beckwith has been appointed associate professor of bacteriology in 
the University of California at Los Angeles. 

Martin Frobisher has been appointed associate in epidemiology in the Johns 
Hopkins School of Hygiene and Public Health, Baltimore. 

In the school of medicine of the University of Texas at Galveston, Wendell 
Gingrich has been appointed professor of bacteriology and preventive medicine, 
and William M. Powell instructor in pathology. 

Lyman L. Dailies, professor of pathology and bacteriology in the school of 
medicine of the University of Utah, has assumed the deanship of the school. 

Maurice Nicolle, bacteriologist and professor in the Pasteur Institute in Paris, 
has died at the age of 70. 

In the medical college of Cornell Universitj’^ in New York, James Ewing is 
professor of oncology; Lawrence W. Smith, assistant professor of pathology, and 
Fred W. Stewart, Jacob Furth and Jules Freund, associates in pathology. 


Society News. — The American Association of Pathologists and Bacteriologists 
will meet in Washington, D. C., on May 9 and 10, 1933, in conjunction with the 
Congress of American Physicians and Surgeons. 



Abstracts from Current Literature 


Experimetttal Pathology and Pathologic Physiology 

Localization of Experimental Ventricular Myocardial Lesions by the 
Electrocardiogram. J. H. Crawford, G. H. Roberts, D. I. Abramson 
and J. C. Cardwell, Am. Heart J. 7:627, 1932. 

Electrocardiographic changes were studied in relation to the site of darnage 
in thirty-four cats in which localized ventricular myocardial lesions^ had been 
produced by the electric cautery. Curves of monophasic type were obtained, which 
were classified as of the Ti and Ts types of Parkinson and Bedford. With almost 
complete consistency, lesions in similar sites produced the same type of curve. 
Lesions on the anterior surface of the left ventricle produced curves of the T, 
type, while those on the posterior surface of the left ventricle, including the apex, 
yielded the Ts type. All right ventricular sites, except the base anterior, in which 
only a slight change was induced, gave curves of the Ts type. At the apex 
posterior alone were the changes comparable in magnitude with those obtained 
in the left ventricle. Usually the changes produced were marked in two leads. 
In some the displacement of the R-T segment was oppositely directed in the 
remaining lead, while in others no significant deviation was observed in this lead. 
In a few instances, an R-T elevation was present in all three leads, but as a 
rule to a greater extent in one lead. In three experiments, in each of which the 
lesion was located at the base anterior, depression rather than elevation of the 
R-T segment occurred. Authors’ Summary. 


Experimental Chronic Hyperparathyroidism and Osteitis Fibrosa in 
Puppies. Joseph L. Johnson, Am. J. M. Sc. 183:761 and 769, 1932. 

Parathormone in doses of from 10 to 20 units was injected daily for periods 
of from ten to forty-three days into white rats, aged from 6 to 12 weeks. The 
rats were fed the Steenbock diet for normal rats. Control litter mates remained 
well, whereas the animals given parathormone, without exception, showed muscular 
weakness, hypotonia and skeletal lesions characteristic of osteitis fibrosa osteo- 
plastica (von Recklinghausen), namely, a lacunar resorption of bone with softening 
and deformity, bending and multiple fractures. In tbe affected bones, the cortex 
and marrow were largely replaced by fibrous connective tissue containing numerous 
giant cells, and new osteoid tissue was also in evidence in numerous cases. 
Chronic hyperparathyroidism produced in rats by repeated injections of para- 
thormone leads to bone changes that justify a diagnosis of osteitis fibrosa. 
These experiments support the conclusion that the cause of clinical osteitis fibrosa 
osteoplastica (von Recklinghausen) is an excess of the parathyroid hormone. 

The_ experimental production in puppies of a state of chronic hyperpara- 
thyroidism is reported, and descriptions are given of the gross, roentgenologic and 
mjcroscopic abnormalities resulting therefrom. This experimental disease produced 
with repeated injections of parathormone, is characterized by skeletal lesions and 
other abnormalities which correspond closely to those observed in clinical case's 
of osteitis fibrosa osteoplastica. 

Author’s Summaries. 


Exferimental Chronic HypERPAR.^THYRoiDiSM and Effects of Irradiated 
Ergosterol. Joseph L. Johnson, Am. J. M. Sc. 183:776. 1932. 

An answer was sought to the question as to the relationship of osteitis fibrosa 
to those other skeletal diseases, especially rickets and osteomaHcia. that are aEo 
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associated with hj'pertrophy of parathyroid glands. Metabolic studies of the 
problem have been reported; the results of animal experiments are given here. 
Viosterol, in a dosage of from 5 to 60 drops daily, was fed to young, white rats 
and puppies maintained in a chronic state of hyperparathyroidism by the daily 
injection of parathormone. These animals were litter mates of others that 
developed the skeletal lesions of osteitis fibrosa when treated with parathormone 
alone. The technic of experimentation, the diets and the dosage of the para- 
thormone were the same as previously reported. The outcome was the same, 
except that the resulting lesions typical of the skeletal abnormalities of osteitis 
fibrosa were, on the whole, more extensive. Metastatic calcification in the kidneys 
was also more marked. Whereas vitamin D concentrates effectively protect 
against rickets or osteomalacia, it is evident from these experiments that they 
intensify the disease produced by excess of parathyroid hormone. It is therefore 
clear that rickets and osteomalacia differ essentially in pathogenesis from osteitis 
fibrosa. While the hypertrophy of the parathyroid glands in conditions of 
vitamin D deficiencj"^ may be compensatory and is certainly a secondary phe- 
nomenon, the tumors of parathyroid glands found in association with osteitis fibrosa 
are of primary significance. It is recognized, however, that overfunction of 
parathyroid glands may occur in the absence of tumors or other morphologic 
abnormality. Author’s SuMirARV. 

Experimextal Chronic Gastric Ulcers in Rabbits. A. N. Ferguson, Arch. 
Int. Med. 49:846, 1932. 

A method for the consistent production of experimental chronic gastric ulcers 
in rabbits is described. An incision was made in the anterior wall of the stomach 
at about the junction of the body of the stomach with the pyloric portion. This 
original incision extended through the serosal and muscular coats down to the 
submucosa and underlying mucosa, but not through these layers. One edge of 
the muscular coat was then lifted up, and undercutting was performed through 
the submucosa for about 2 cm. A circular piece of the exposed mucosa, at least 
l.S cm. in diameter, was then excised b 3 '^ means of scissors, after which the edges 
of the original incision in the muscular coat were sewed together. The primary 
mortality from these operations was rather high, death being due to perforation 
of the stomach at the site of the ulcer, perigastric abscess or incidental infection. 
A series of lesions (eighteen) was obtained ranging in age from 95 days to 2 
j^ears, 1 month and 17 da 3 's. A variation in the reparative powers of rabbits with 
chronic ulcers was noted. In some the ulcers tended to remain chronic, while 
in others various degrees of healing, even resulting in complete repair, occurred. 
Experimental chronic ulcers in rabbits tend to decrease in size, when the destruc- 
tive processes are not too great, even though there is no regeneration of epithelium 
over the surface of the ulcer. Epithelium forming the margin of a chronic ulcer 
is composed entirely of foveolar cells. These cells constantly attempt to regenerate 
and repair the ulcer defect, and are successful when a floor suitable for their 
growth is formed. Foveolar cells are responsible for regeneration of the epi- 
thelium in both acute and chronic experimental ulcers. The essential factor that 
delays healing and produces chronicity in ulcers is that of destructive forces 
acting on the floor of the base. There is a constant struggle between these 
destructive forces and reparative processes. The outcome depends on which one 

is in excess and gains control. , ; r- 

° Author s Summary. 

The Testicular Hormone Content of Tissues and Human Urine. E. B. 

Womack and F. C. Koch, Endocrinology 16:267 and 273, 1932. 

The method of McGee, Gallagher and Koch for extracting the testicular 
hormone appears to be the best available at this time. Attempts to obtain active 
extracts from wheat, 3 "east, spinach and carrots were unsuccessful. The content 
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of hormone in the testes of rams varied more than that in the testes of b • 
The hormone has been demonstrated in the testes of fetal bulls. The hormone 
is present in the urine of men, adolescent boys and normal and pregnant women. 


The Hemolytic Activity of the Spleen in Hemolytic Anemia. W. 

Ceelen, Beitr. z. path. Anat. u. z. allg. Path. 86:175, 1931. 

The author believes the site of hemolysis in the spleen to be the intersinusoidal 
pulp tissue, which in hemolytic anemia is so stuffed witli red blood corpuscles 
as to appear infarcted. The sinuses are compressed and contain few erythrocytes. 
Many contain numerous irregularly sized, colorless spherical granules, which give 
the iron reaction and appear to be intermediate hemolytic products. The constitu- 
tional inferiority of the erythrocytes in this disease combined with the prolonged 
stay in the choked intersinusoidal pulp, due to compression of the sinusoids, favors 
hemolysis. W. S. Boikan. 

Eunuchoidism in Man. K. Lowenthal, Beitr. z. path. Anat. u. z. allg. Path. 

86:426, 1931. 

Eunuchoidism is a definite constitutional anomaly the anatomic basis of which 
is an atrophy of the testicles that commences at puberty and proceeds to the 
extremest grade. The secondary changes in the body commence simultaneously 
and are dependent on the testicular change. It is apparently a chromosomial 
anomaly which is inheritable. s Boikan 

Fatal Sensitivity to Sunlight Called Forth by Enteral Porphyrin. 

L. Haranghy, Centralbl. f. allg. Path. u. path. Anat. 54:161, 1932. 

A 6 year old girl who had a very slow convalescence from measles was 
suspected of having tuberculosis and was given sun baths for one whole summer. 
The following spring these baths were resumed, but the child felt so ill after a 
short exposure that she was taken indoors and promptly felt somewhat better. 
An unusually severe redness of the exposed parts occurred shortly, and a cough 
developed. This was in turn followed by icterus and evidences of renal injury. 
Ten da 3 ^s after exposure to sunlight the child died, and a strain of Flexner’s 
bacillus was cultured from the bowel. This organism was found to form porphyrin 
in hemoglobin-bouillon mediums. The intestinal bacteria were thus suspected of 
having formed this substance in the body, and the porphyrin led to a strong 
photodynamic sensitivity. Exposure to sunlight under these circumstances resulted 
in marked toxemia. The author cautions against the use of quartz lamps or 
sunlight in treatment of persons with distress of the bowel and advocates testing 
the stool for porphyrin. _ 

George Rukstinat. 


Relation of General Fibrous Osteitis to the Parathyroid Glands 
F. W. Wichmann, Deutsche Ztschr. f. Chir. 235:619, 1932. 

In a woman, 45 years old, with general fibrous osteitis, removal of an adenoma 
of the parathyroid gland located in the left lobe of the thyroid gland, which was 
slightly enlarged, was followed by improvement in the condition of the skeleton 
and a return of the calcium metabolism to normal. 


Pathologic Anatomy 

The Pathologic Basis of Symptoms in Nephritis, t P Simonds T a 
M. A. 98:803, 1932. ■" J. A. 


Two types of nephritis can be differentiated: (a) that in which the essential 
damage is to the secreto^ portion of the kidneys, and (6) that in which tlie 
smaller arteries and arterioles are characteristically involved. This second type 
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is not so much a primar 3 ' disease of the kidnej's as a generalized disease of the 
arterioles of the body. 

The basic changes in the first type are degenerative and exudative (inflam- 
matorjO resulting in increased permeability of the renal filter without retention of 
nitrogenous products but with loss of albumin in the urine, depletion of blood 
serum albumin, retention of crystalloids in the tissues and edema. In the second 
type, the fundamental pathologic change is a hyperplastic sclerosis of the smaller 
renal arteries and arterioles with narrowing of their lumens, (a) reducing blood 
pressure and blood flow in the glomeruli below that required for adequate filtra- 
tion and {b) interfering with the nutrition and therefore with the function, of 
the tubules, thus causing retention of nitrogenous waste products. 

More elaborate classifications are confusing because thej" attempt to make 
separate entities and types out of (a) different stages of the same morbid process 
or (6) different combinations of the same fundamental unit pathologic lesions. 

If due recognition is given to the fact that nephritis is a progressive disease, 
it is possible, bj”^ means of this simple classification, to make a reasonabty satis- 
factory correlation between its clinical manifestations and their pathologic basis, 
and to elaborate the principles of rational treatment. Author’s Summary 


Elliptic HuM.^tx Erythrocytes. Garnett Cheney, J. A. M. A. 98:878, 1932. 

Elliptic human erythrocytes represent a departure from the round forms usually 
found. Cases of their occurrence have been rarely reported. It seems probable that 
they are more common than the meager literature indicates. The hereditary trans- 
mission of such unusual red cell forms is emphasized bj' a report of a family 
including forty-one members in three generations, fourteen of whom show this 
bizarre structure in the blood. The transmission is probably bj' a simple mendelian 
dominant. Although this condition has been associated with secondarj' anemia 
and with sickle-cell anemia, there is insufficient evidence to justify assumption of 
a relationship. Aside from the unusual erythrocyte forms, nothing remarkable 
is to be noted in the blood or the bone marrow. 


Lesions of the Cardiac Orifice of the Stomach Produced by Vomiting. 
Soma Weiss and G. Kenneth Mallory, J. A. M. A. 98:1353, 1932. 

Two cases of laceration and ulceration at the junction of the esophagus and the 
stomach resulted fatally. In the first case, the characteristic longitudinal lacera- 
tion of the mucosa was acute and unusually deep, rupturing a visible artery and 
causing death from exsanguination. In the second case, the clinical evidence 
suggested that an acute laceration which had developed in the past had caused the 
formation of a chronic ulcer at the junction of the esophagus and the stomach. 
This ulcer, following an alcoholic debauch and vomiting, ruptured and perforated 
into the mediastinum, causing bilateral purulent empyema and subcutaneous 
emphysema. The concept of the mechanism involved in the development of lesions 
at the cardiac orifice of the stomach described in a previous communication is 
supported by the clinical course and postmortem observations now reported. 
Pressure changes in the stomach during disturbed mechanisms of vomiting, 
together with regurgitation of the gastric juice and the corrosive effect of alcohol, 
are considered to be responsible for the origin of the lesions described. 

Authors’ Summary. 

Hemorrhage into the Ovarian Stroma in Mitral Stenosis. George 
Rukstinat, j. a. M. a. 98:1716, 1932. 

Rukstinat describes hemorrhagic infiltration into the stroma of both ovaries 
in a woman, 38 j'ears old, who died from cardiac decompensation following mitral 
stenosis. 
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Cytologic Studies on Rheumatic Granuloma. C. McEwen, J. Exper. Med. 

55:745, 1932. 

Scrapings of subcutaneous nodules from ten patients with_ rheumatic fever were 
examined microscopically after being stained with supravital dyes. From the 
uniform results obtained, the following conclusions have been^ drawn : Supravital 
staining of cells from these lesions gives information unobtainable with ordinary 
histologic methods. The scrapings show a great predominance of certain cells 
almost entirely devoid of phagocytic power and not characterized by the reactions 
with neutral red that distinguish monocytes, epithelioid cells and clasmatocytes. 
Hence they differ from the essential cells of the lesions of tuberculosis and experi- 
mental syphilis. These differences are probably functional and developmental 
rather than genetic. The cells probably arise from the undifferentiated mesenchymal 
elements of loose connective tissue, although it is possible that endotheliah cells 
take part in their formation in some instances. Since there^ is little doubt that 
the subcutaneous rheumatic nodules are pathologically identical with rheumatic 
granulomas elsewhere in the body, these conclusions are considered applicable also 
to the Aschoff body cells of the myocardial subniihary nodules. 

Author’s Summary, 


Completely Healed Dissecting Aneurysm of the Aorta. T. Shennan, 
J. Path. & Bact. 35:161, 1932. 

In a man 64 years of age there were recurrent hemorrhages into and along 
the walls of the aorta. The original hemorrhage into the mediastinum and along 
the adventitia of the extrapericardial thoracic aorta, occurring about six months 
before admission, had organized to form a dense layer of connective tissue abutting 
on and buttressing the media. The point at which the escape of blood took place 
could not be identified. A second hemorrhage dissecting along the outer layers 
of the media internal to the thickened adventitia had occurred eight weeks before 
death, and in the interval had organized completely with obliteration of the sac. 
This hemorrhage originated in a rupture, now healed, of the inner coats on the 
wall opposite to the ligamentum arteriosum. Shortly before death a third rupture 
occurred on the right posterior wall in the neighborhood of the ligamentum 
arteriosum, and the resulting hemorrhage into the media internal to the previous 
organized layer formed an elongated hematoma in the wall of the descending 
aorta. This caused a bulging inward of the walls at the upper end of the descend- 
ing aorta, producing a condition similar to isthmus stenosis, which so increased the 
pressure in the ascending aorta that a fourth rupture occurred proximal to the 
reflexion of the pericardium in the anterior wall of the bulbus. The resultant 
dissecting aneurysm in the wall of the ascending aorta ruptured into the peri- 
cardium and caused sudden death. There was no atheromatous change in the 
area of the wail involved in the proximal rupture, and none of the other ruptures 
was specially related to atheromatous patches or ulcers. Dissecting aneurysms 
originating in such ulcers are extremely rare, though this is commonly believed 
to be a frequent mode of origin. . , „ 

Author’s Summary. 

The Pathology of Aneurysm : A Review of 167 Autopsies H G 
Garland, J. Path. & Bact. 35:333, 1932. 

The material analj’’zed in this article comes from 12,000 consecutive autopsies 
at all ages from 1910 to 1930. The 167 cases of aneurysm are analyzed according 
to ocation and nature of the underlying lesion. Eighty-six of the cases were 

syphilitic; of /8 cases of aneurysm of the thoracic aorta, 91.3 per cent were 
sj'phihtic. 


Bone Rekal G. Stuart and K. S. Krirorian, J. Path. 

A description is given of a case of renal calculus containing living bone. 

Authors’ Summary. 
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Abnormalities of the Mouse Suprarenal. R. Whitehead, J. Path. & Bact. 
35:415, 1932. 

The abnormalities noted in the suprarenal glands of 477 untreated mice are 
described. They include medullary cells in the cortex, inflammatory spindle cells, 
cortical hypoplasia or atrophy and a hitherto undescribed type of tumor in the 

medulla. Author’s Summary. 

The Formation of the Asbestosis Body in the Lung. S. R. Gloyne, 
Tubercle 12:399, 1931. 

The absence of asbestosis bodies in crude asbestos makes it practically certain 
that they are produced in living tissues from inhaled asbestos fibers. Gloyne 
believes that they are formed in the lung by deposition of certain materials that 
tend to thicken the fiber, thus causing the fissure or cracking of the deposited 
material and giving rise to the segments. There is evidence that iron is a 
component of this material. pj j qqrper 


The Lymphatic Vessels of the Fallopian Tube. M. A. Pelle and O. 

Pelle, Ann. d’anat. path. 8:605, 1931, 

The drainage of the lymph of the fallopian tube is performed bj"^ a principal 
external route leading to the right and left lateral aortic ganglions, by a middle 
route ending in the middle chain of the external iliac ganglions and by an internal 
route leading to a hypogastric ganglion. 

There are often anastomoses between the lymphatic vessels of the tube and 
the perirenal capsule, which explains the ease with which a tubal infection reaches 
the perirenal fat. It likewise explains the frequency of renal pain in the course 
of even light cases of salpingitis, and also possibly the origin of some perinephric 
phlegmons regarded as “primary.” 

The tubal lymphatic vessels have no connection with the appendix; they com- 
municate with those of the uterus and of the ovary. g Fried 


General Characteristics of Malignant Granuloma. M. Favre and P. 

Croizat, Ann. d’anat. path. 8:838, 1931. 

Malignant granuloma (Favre and Croizat use this term for malignant lympho- 
granulomatosis) does not involve the lymphoid tissues only but more generally 
the mesenchyma, the supporting substances and the reticulo-endothelial system in 
the broad sense of this word. It spreads in a mesenchymatous medium, and the 
first invasive lesion may be extragranular, intradermic. 

The granuloma has a peculiarly active influence on the connective tissue, 
“reverting” the connective tissue cells into undifferentiated elements, histiocytes 
and hemohistioblasts, which evolve and differentiate into granulocytes, erythro- 
blasts and even megakariocytes. In the formation of the lesions, cells differentiated 
in situ play a more important role by far than those brought by the blood stream. 

The histologic reactions appear to be inflammatory, resulting from local action 
of the granulomatous virus (?). The peculiar polymorphism of the lesion, its 
changeable and “fluctuating” aspect, is of interest when compared with neoplastic 
pictures which are constant. Two parallel reactions are noticed, one inflammatory 
and another designated as neoplastic. In fact, the only cell that appears to be 
neoplastic is that of Sternberg. However, even this cell is not a point of departure 
but an expression in the evolution of the disease. The cell should be regarded 
as an evolving form of the hemohistioblast. Malignant granuloma is on the border- 
line between inflammation and neoplastic . formation. Favre and Croizat discuss 
in detail different pathologic and clinical aspects of the disease. 

B. M. Fried. 
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The Pathologic Anatomy of the Human Thymus. P. Bastenie, Arch. 

Internat. de med. exper. 7:273, 1932. 

The disappearance of the thymocytes in the course of pathologic involution of 
the thymus is not the result of their emigration but of their destruction m sita. 
The genesis of the corpuscles of Hassall is connected with the destruction of the 
thymocytes. Of mesodermic origin, appearing soon after the pyknosis of the small 
thymic cells, the corpuscles of Hassall do not appear to have any secretory 
significance. Thymic involution follows any general disturbance of the body and 
is not peculiar to any particular disease or intoxication. So-called types . of 
involution are disease stages of the same process. In the course of pathologic 
involution, the thymus presents the same elastic reactions as in physiologic involu- 
tion, the indications being that in both conditions it acts as a regulator in the 
dispensation of nuclein. 


Specific Bone Marrow Changes in Agranulocytosis. E. Oppikofer, 
Beitr. z. path. Anat. u. z. allg. Path. 85:165, 1930. 

Three cases of acute agranulocytosis were studied microscopically with the 
following results: The disappearance of the granulocytes was uniform in all 
organs and blood vessels. The characteristic picture of the bone marrow showed 
involvement of the myeloblasts in severe degenerative changes ranging to complete 
necrosis, absence of granulocytes and undisturbed erythropoiesis. The spleen 
showed a plasma cell reaction with absence of leukocytes. These results speak 


for an essential agranulocytosis on a toxic basis. 


W. S. Boikan. 


The Effect of Potassium Iodide on the Thyroid Glatid of the Rat. 

F. H. Irsigler, Beitr. z. path. Anat. u. z. allg. Path. 85:220, 1930. 

Irsigler studied the histologic changes in the thyroid gland of the rat by means 
of potassium iodide. Intraperltoneal administration was more active in smaller 
dosage than peroral. With the small dosage used by American investigators, a 
marked stimulation of the thyroid gland, as evidenced by numerous nuclear divi- 
sions, was obtained. With a still smaller dosage, however, Irsigler avoided 
obvious cellular stimulation, but obtained increased accumulation of colloid in the 
vesicles. True exophthalmic goiter was not produced. ^ ^ 


Cardiac Lesions in Scarlet Fever, Streptococcus Infections and Rheu- 
matic Granulomatosis. T. Fahr, Beitr. z. path. Anat. u. z. allg Path 
85:445, 1931. 

The focal and diffuse histiocytic proliferations in the heart first described by 
Fahr in scarlet fever are regarded by him as allergic reactions to the streptococci 
usually associated with scarlet fever. These changes are, however, in marked 
contrast to the Aschoff nodule in rheumatic fever. This nodule is as specific a 
granuloma as the lesions of tuberculosis or of Hodgkin’s disease. 

W. S. Boikan. 


• reports the occurrence in otherwise normal suprarenal glands of pea- 

sized to walnut-sized circumscribed nodules of yellow, red and mixed bone marrow 

^'•^'‘hropoiesis. The yellow nodes have previously been 
Si of C" f™"' tnicroscopic 

W. S. Boikan. 
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Telaxgiostenosis — The Underlying Process in Endarteritis Obliterans 
AND Other Vascular Diseases. S. Krompecher, Beitr. z. path. Anat. 
u. z. allg. path. 85:646, 1930. 


Telangiostenosis is a primary disease of the small blood vessels, arterial and 
venous, which leads to gangrene of the extremities and organic insufficiency. The 
stenosis is produced by intimal elastoblast proliferation and formation of elastic 
membranes. The elastoblast is the earliest cell to differentiate from the vascular 
mesenchyme. Thrombosis is always secondary. Intervascular increase of elastic 
elements occurs concurrently and is termed elastofibrosis. Telangiostenosis by 
itself or in association with atherosclerosis is considered the underlying process 
of endarteritis obliterans, arteritis obliterans, thrombo-angiitis obliterans, malig- 
nant nephrosclerosis and scleroderma. s Boikan 


Aortic Lipoid Deposits in Children. A. Ssolowjew, Centralbl. f. allg. 

Path. u. path. Anat. 53:145, 1931. 

Ssolowjew believes the fatty specks found in the aortas of young children are 
the result of a milk diet high in cholesterol. The proof was furnished by the aortas 
of suckling guinea-pigs, which contained microscopic fat droplets in the interstitial 
tissue of the intima and inner portions of the media. Such deposits were increased 
by feeding pregnant guinea-pigs egg yolk and milk. Additional support is given 
to this theory ^by the finding of varying amounts of fat in the hepatic cells and 
hepatic duct cells of such sucklings, whereas fat is found only in the Kupffer cells 
of guinea-pigs on a diet of grains and vegetables. Egg yolk and milk apparently 
occasion the appearance of fat globules even within the intimal cells of the aorta 

and give rise to macroscopically demonstrable deposits. _ 

George kukstinat. 

Abnormal Tissue Friability, Hypofibrosis Universalis. C. Beneke, 

Centralbl. f. allg. Path. u. path. Anat. 53:177, 1931. 

The patient was 49 years old at death and had a rather unusual history. At 
18 years, she had had typhoid fever and thereafter remained well until she was 36. 
Then severe gastro-intestinal symptoms occurred, accompanied by vomiting and 
bowel movements as many as twenty-two per day. Such attacks occurred again 
ten, eleven and twelve years later. Thirteen years later colic, icterus and loss 
of weight led to operative treatment, and a gastro-enterostomj’^ was performed 
with difficulty. During this operation, the serosa of the bowel and stomach became 
detached at the least touch, and a retractor applied to the liver caused a tear in it. 
Two days later death occurred from peritonitis and anemia. At autopsy the skin 
of the neck was almost entirely devoid of cutis; the fat of the body was normally 
abundant, except on the hands. The abdominal cavity contained about 500 cc. 
of free blood. The mesentery tore like spider-web ; the abdominal muscles could 
be pulled away from the abdominal wall with very little force; the myocardium, 
aorta, liver and kidney were very friable. The spleen could be torn from the 
body easily; the duodenum burst when its removal was attempted. The friability 
of the tissues was due to the small amount of collagenic fibers. 

George Rukstinat. 

Purulent Aortitis. F. Haubrandt, Centralbl. f. allg. Path. u. path. Anat. 

53:327, 1932. 

The classification of the 100 reported cases of purulent aortitis includes e.xten- 
sion to the aorta from a neighboring infection, most commonly from an aortic 
endocarditis extending to the aortic intima or from a purulent process outside of 
the aorta extending to the adventitia. Less frequently the infection is carried in 
the blood of the aorta, and rarely by the vasa vasorum. Haubrandt reports a 
case of the commonest and then one of the rarest forms. The latter resulted from 
pneumococcic pneumonia of the right upper lobe. The cocci settled in the scars 
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of an old syphilitic aortitis and caused purulent aortitis. The etiologic Actors 
were obvious ; first pneumonia and then purulent aortitis, which was so extens ve 
and protracted as to occasion purulent pericarditis. George Rukstinat. 


Agranulocytic Blood Picture Following Treatment with Arsphenamine. 

Carl Oestereich, Folia haeniat. 44:137, 1931. 

In a patient with tabes dorsalis there developed typical agranulocytosis follow- 
ing antisyphilitic treatment with a German arsphenamine. The case differed from 
those described by Schultz, in that there were no lesions of the mucous membranes 
and no icterus. The platelets, too, were diminished in number without, however, 
causing hemorrhages. It is certain that preparations of benzene and arsenic used 
in the treatment of syphilis are liable to induce a disease of the granulocytic 
apparatus. ' B. M. Fried. 


Syphilis of the Lung. F. Landsberc, Virchows Arch. f. path. Anat. 277:583, 
1930. 

In the case presented, the clinical diagnosis of syphilis of the lung was based 
on the physical and roentgenologic findings and on the strongly positive serologic 
reactions. The man was 55 years of age and had contracted the syphilitic infec- 
tion at the age of 20 years. Necropsy revealed, in addition to syphilitic mesa- 
ortitis, marked scarring and contraction of the lung, with gummatous caseation 
and productive endarteritis. Spirochetes and tubercle bacilli could not be demon- 
strated by the appropriate staining methods. Saphir. 

Lipoid Cellular Hyperplasia in Lymphogranulomatosis. H. Freifeld, 
Virchows Arch. f. path. Anat. 277:595, 1930. 

In two cases of lymphogranulomatosis with characteristic histology, the reticulo- 
endothelial cells of the spleen and lymph nodes had proliferated and contained 
large quantities of lipoid material. The enlarged cells resembled somewhat those 
of Gaucher’s disease. Saphir. 


The Pyelonephritic Contracted Kidney. M. Staemmler and W. 

Dopheide, Virchows Arch. f. path. Anat. 277:713, 1930. 

Staemmler and Dopheide review the literature and present cases of their own. 
The gross characteristics of the kidney contracted as the result of pyelonephritis 
are : variability of the alterations present in the two kidneys ; diffuse distention of 
the renal pelvis and calices without apparent obstruction ; irregularity and granula- 
tion of the surface of the kidney; irregular contraction of the parenchyma, and 
thickening of the mucosa of the pelves, ureters and bladder. The histologic changes 
noted were : chronic inflammation of the pelvis and calices, with epithelial hyper- 
plasia and metaplasia ; chronic productive inflammation of the medulla, with scar- 
ring of the pyramids and connective tissue proliferation at the corticomedullary 
junction, and chronic inflammation of the cortex, leading to destruction of 
parenchyma and glomeruli and their replacement by scar tissue. 

W. Saphir. 


M. Dugge, Virchows Arch. f. path. 


Giant Cell Pneumonia in an Adult 
Anat. 277:757, 1930. 

This is the first recorded instance of giant cell pneumonia in an adult The 
disease has been previously observed only in children. A farmer, 30 years of ase 
who had suffered for many years lyith asthma, died with symptoms of pneumonia 
Necropsy revealed advanced chronic bronchopneumonia with bronchiolitis chieflv 
of the upper lobes. There was e.xtensive development of granuTatiof an 
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nective tissue. Giant cells containing cholesterol crystals and concentric iron and 
calcium incrustation bodies were the most striking feature of the histologic picture. 
The giant cells were embedded in the granulation tissue and, according to Dugge 
were derived from the endothelium of the granulation tissue. The giant cells 
of the organizing pneumonia of children, he believes to be derived from the 
alveolar epithelium. Such alveolar epithelial giant cells were seen also in the 
case reported (See Du Bois, Franklin S. : Chronic Bronchitis with Foreign Body 
[Elastic Fibers] Reactions in the Lungs, Arch. Path. 12:222, 1931). 

W. Saphir. 


Pathologic Chemistry and Physics 

Iron in the Liver and in the Spleen After Destruction of Blood and 
After Transfusions. S. A. Gladstone, Am. J. Dis. Child. 44:81, 1932. 

Livers obtained at autopsies on fetuses and infants were studied microscopi- 
cally and chemically to determine the variations in the amount of iron present 
and the factors on which the variations depend. There is no evidence micro- 
scopically or chemically of large or progressive depositions of iron in the liver 
during the last four months of intra-uterine life. Exclusive of iron as hemo- 
globin, the entire liver of the mature new-born infant contains on the average 
about 32 mg. of iron. The largest amounts of iron are found in the liver from 
one to ten weeks after birth, and these are believed to depend on postnatal intra- 
vascular destruction of blood. Hemosiderosis of the liver may also result from 
hemorrhages into the tissues or cavities of the body of the fetus or infant, and 
during fetal life it may result from similar hemorrhages in the mother, the 
liberated iron reaching the fetal liver via the placenta. Hemosiderosis of the 
spleen and the liver follows transfusions of blood, and the amount of iron found 
in the liver is influenced by the size and frequency of the transfusions. The 
appropriation and utilization of transfused blood are discussed. It appears that 
the changes occurring during the first three months of human life are comparable 
to the changes that occur during the first six days of postnatal life in the rabbit, 
namely, a doubling of the body weight, a moderate increase in the total' hemo- 
globin, a marked decrease in the percentage of hemoglobin and an early loss of 
iron followed by a progressive increase of hemoglobin iron but more particularly 

of nonhemoglobin iron. . , „ 

Authors Summary. 

Histochemical Studies by Microincineration of Normal and Neoplastic 
Tissues. G. H. Scott and E. S. Horning, Am. J. Path. 8:329, 1932. 

The results obtained from this investigation are of interest, as they have demon- 
strated that functional differences between cancer and normal tissues are exliibited 
inorganically by marked variations in their inorganic content. An additional 
feature is the close similarity between developing embryonic cells and cancer 
cells — a similarity which is mainly due to the distribution and arrangement of 
mineral salts. Both of these cells are characterized by an extraordinary variation 
in the intensity, concentration and orientation of their inorganic constituents, and 
contrast greatly, on the other hand, with healthy adult tissue in the appearance 
of the mineral elements, which in the latter remain proportionally fixed. This 
“inorganic reversion” of the cancer cell, as revealed by micro-incineration, is 
interesting in view of Cohnheim’s theory to the effect that malignancy depends on 
the retention of small groups of cells of embryonal character. 

Authors’ Summary. 

Cholesterol Content of Blood in Epilepsy and in Feeblemindedness. 
H. Gray and L. C. McGee, Arch. Neurol. & Psychiat. 28:357, 1932. 

One hundred and eight samples of blood from feebleminded patients over 20 
years of age and 623 samples from that of epileptic patients over 20 years of age, 
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taken at various intervals after meals, have been studied by Bloor s method (with, 
out saponification) for cholesterol content, in contrast with blood from norma 
persons. It was found that cholesterol is sufficiently stable to permit the use of 
samples of oxalate plasma that has stood four days or of whole blood that has 
stood a week or longer (three weeks). The adolescent persons with epilepsy had 
a slightly lower level of cholesterol than the adults. Within one hour after an 
epileptic seizure the cholesterol average reached a low point. It was somewhat 
higher at intervals of from two hours to one week than during the first hour, 
and again it was at a lower level at intervals of from one to four weeks. At 
intervals of more than one month after seizures, the cholesterol average rose to 
172 mg. (in normal contrasts it was 190 mg.). The influence of meals was found 
to be negligible. The average cholesterol value of the whole blood was found to 
be 194 mg. per hundred cubic centimeters for normal men, 165 mg. for persons 
with epilepsy and 154 mg. for feebleminded persons. After convulsions, there is 
a drop in cholesterol, followed by a gradual rise which continues for a month 
though it does not reach the average value for normal persons, the difference 
being about 10 mg. Near the attack the ratio is higher. In other words, the 
cholesterol in the blood of persons with epilepsy is low, and in feebleminded persons 
it is even lower. The high fat diet recommended in the treatment of epilepsy 
is thus justified also on theoretical ground. George B. Hassin. 


Estimation of Proteins by the Precipitin Reaction. G. L. Taylor, G. S. 

Adair and M. E. Adair, J. Hyg. 32:340, 1932. 

The amount of crystallizable albumin in egg-white and the amount of total 
globulin in horse serum have been estimated by means of the precipitation reaction. 
The results are in good agreement with those obtained by other methods. For 
such estimations it appears advisable to use only antiserums prepared against 
individual proteins. Authors' Summary. 


Causes of Cell Death in Irradiated Human Tissue. B. D. Pullinger, 
J. Path. & Bact. 35:527, 1932. 

In living vascular tissues, as opposed to in vitro preparations and young 
embryonic cells, hyperemia is an essential reaction to therapeutic irradiation with 
radium and x-rays. Thin-walled, loosely supported capillaries and veins are most 
readily affected and react in deep structure as well as at surfaces. If endothelial 
injury follows excessive distention, hyperemia is succeeded by exudation of serum, 
extravasation of blood and intravascular thrombosis. All effects following irradia- 
tion are related to these two phases, namely, vascular stimulation and vascular 
degeneration. Problems which remain to be solved are concerned with the partic- 
ular kind of radiation which starts the reaction and with the immediate hyperemic 
stimulus. Is the former beta or gamma? Is the latter physical or due to liberation 
of a chemical product such as histamine? , , „ 

Authors Summary. 


C. E. Newman, Beitr. z. path. 


Bile Precipitation and Biliary Calculi. 

Anat. u. z. allg. Path. 86:187, 1931. 

In human bile, tlie ratio of bile acids to cholesterol is within certain limits a 
constant one. Hepatic injury may disturb this ratio in favor of relatively increased 
cholesterol and thus favor the formation of calculus. The bile from gallbladders 
containing calcium pigment cholesterol stones shows a relatively decreased bile 
acid content with consequent decreased ability to keep the cholesterol in solution. 
Bile in pigment calculosis shows a normal ratio of constituents. Sediments are 
found in practically all bile and more often in normal than in abnormal gallbladders 
Nedher hese nor the so-called m.crolithia (spheroid bodies from 10 to 30 microns 
in diameter) have any relation to the formation of biliary stone. ™crons 

W. S. Boikan. 
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Uric Acid Content or Blood from the U^IBILICAL Cord. I^^AN Manoloff, 
Frankfurt. Ztschr. f. Path. 42:188, 1931. 

Determinations were made in 120 cases. In 66, the uric acid content was less, 
and in 54 it was more than 4 mg. per hundred cubic centimeters. In eleven 
children, the uric acid content amounted to from 5.5 to 8.52 mg. per hundred cubic 
centimeters. The author believes that the average uric acid content in the new- 
born is higher the longer the labor lasts. In children of primiparae the uric acid 
content, as a rule, is higher than 4 mg. per hundred cubic centimeters. 

O. Saphir. 


Lipolytic Activity of Blood Serum and Cerebrospinal Fluid After 
Death. E. Bach and L. Lusziio, Virchows Arch. f. path. Anat. 280:325, 
1931. 

In preliminary experiments the lipolytic activity of the blood serum was deter- 
mined one or two daj's before death and again after death ; the changes noted 
fell within the limits of error of the method used, which was that of the splitting 
of tributyrin. Repeated examinations up to twenty-four hours after death also 
showed no change in lipase content. In general, the lipolytic activity of the serum 
bore a direct relation to the nutritional condition, being high in bodies with much 
fat and low in those with little adipose tissue. In cachexia and uremia, the lipase 
content of the serum was decreased; in acute febrile infectious diseases it was 
increased. In early tuberculosis it was normal or only slightly decreased, whereas 
in late tuberculosis with caseation it was greatly decreased or absent. The lipolytic 
activity of the cerebrospinal fluid was less than that of the blood serum, but in 
general rose or fell with the latter. The authors suggest that postmortem studies 
of lipase may be of value in the study of pathologic fatty change, intoxications, 
and a variety of diseases. P, c;p„,nT 7 


Lead Content of Human Bone. E. Barth, Virchows Arch. f. path. Anat. 

281:146, 1931. 

The P. Schmidt micromethod was used for the determination of the lead 
content of bones of persons of various ages who had never had lead poisoning 
or close contact with lead in industry. The bones of infants contained 0.01 to 
0.03 mg., those of young adults from 0.03 to 0.05 mg., and those of older adults 
from 0.08 to 0.14 mg. The same slight progressive increase was noted in the 
inhabitants of villages without a central water supply as in cities. The author 
believes that the lead is derived from foods that normally contain small quantities 

O. T. Schultz. 


Calcium Content of the Arteries or the Uterus. W. Zinkant, Virchows 
Arch. f. path. Anat. 281:911, 1931. 

Quantitative chemical methods jdeld accurate information respecting the content 
of the estimated substance in a tissue, but give little information respecting the 
distribution of the substance in relation to the tissue elements. Histochemical and 
histologic methods may permit the detection of certain substances and may make it 
possible to study the distribution of the substances, but such methods may fail to 
detect smaller quantities of substance that the chemical method reveals. The 
Schultz-Brauns method of ashing frozen sections of fresh, unfixed tissues is said 
to give more accurate information on the presence and localization of certain 
substances, especially calcium and iron, than other methods. Zinkant applied this 
method to a study of the calcium content of the arteries of the uterus. By this 
method calcium was found to be present in the second and third decades of life, 
at a time when the usual histochemical methods fail to reveal its presence. The 
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dement is present in both media and intima, and increases 

During the fifth decade, when the usual methods may reveal the presence of larg 
massef of calcium in the media, the Schultz-Brauns method _ demonstrates the 
presence of calcium in the smaller arteries and even in the arterioles. No relatio 
between the calcium content of the uterine arteries and the number of previous 
pregnancies could be detected. O. T. Schultz. 


Galactosides and Lipoid Metabolism. P. Kimmelstiel, Virchows Arch. f. 
path. Anat. 282:402, 1931. 

In studies of lipoid metabolism and of the lipoid content of pathologic tissues, 
most attention has been paid to cholesterol and its esters. In some of the pathologic 
states characterized by lipoid infiltration, the phosphatides and cerebrosides have 
received attention, but not as much as their importance in general lipoid metabolism 
and in the pathology of the lipoids warrants. The object of the studies reported 
by Kimmelstiel has been the lipoids characterized by the presence of a galactose 
molecule, the galactosides, which have been more often referred to in pathologic 
literature as cerebrosides. The cholesterol, phosphatide and galactoside fractions 
of the lipoid complex were determined quantitatively in the human aorta at different 
ages. The cholesterol fraction was largest, the phosphatide next, and the galactoside 
third. The three fractions increased pari passu with the degree of lipoid infiltration 
evident to the naked eye. Cholesterol increased disproportionately and markedly 
when atheromatous degeneration was evident. The high cholesterol content does 
not appear until degeneration and death of tissue have occurred, with disturbance 
in the interrelations of the elements of the lipoid complex. In acute feeding 
experiments, in whicli pure cholesterol in sesame oil was fed to young rabbits, the 
phosphatide and galactoside content of the liver increased 89 and 83 per cent, 
respectively ; cholesterol, only SO per cent. In the kidney there was no appreciable 
increase of cholesterol, but phosphatide and galactoside increased 43 and 53 per cent, 
respectively. Comparative physicochemical studies of different lipoids revealed that 
the galactosides have an intermediate position in the series of hydrophobe and 
hydrophil colloids. The physicochemical properties of the galactosides are an indi- 
cation of their importance in lipoid metabolism. In atherosclerosis, cholesterol 
does not have the significance that has been attached to it, since the increase that 
has been considered significant does not occur until tissue has died. Previous 
to the stage of local tissue death, the phosphatides and galactosides increase 

proportionately as much as does cholesterol. n m c 

w, 1. oCHULTZ, 


H. Kleinmann, 


The Lipoid Chemistry of X-Wthogranulomatosis. 

Virchows Arch, f, path. Anat. 282:613, 1931. 

Kleinmann made quantitative' determinations of the lipoids of tissues from the 
case of xanthogranulomatosis reported by Ighenti (Firciwws Arch. f. path. Amt. 
282:585, 1931). His results are in general agreement with those of Chiari!^ 
The essential findings were: an increase in total lipoids due to a relative and 
absolute increase in cholesterol and its esters, a reversal of the ratio of choles- 
terol ester to cholesterol as compared with normal tissues, and a reversal of 
die ratio of cholesterol to lecithin as compared with Niemann-Pick’s disease 
The ratio of cholesterol _ to lecithin was 5.85:1, as compared with 1:9.3 for 
the spleen of Liemann-Pick’s disease. The ratio of cholesterol ester to choles- 
^rol was 5.08:1, as compared with from 1:2 to 1:4 for normal tissues 
The total hpoids of the spleen were not increased, but the ratio of cholesterol 
to lecithin was altered being 2.7:1. For the normal spleen this ratio is 1-18 
and for the spleen of Niemann-Pick’s disease 1-93 TVip ..n i i ’ ‘ ’ 

,0 cholesterol was 3.5t , The total cMeJLoi "ohS a SS 'e^'b*: 

cil^Jr^'roTecrnTat S: ' S' 

O. T. Schultz. 
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Histochemicai. Study of Uric Acid Inrarcts of the Kidney of the 
New-Born Infant. Sabine Ehrlich, Virchows Arch. f. path. Anat. 
283:194, 1932. 

The material that forms the so-called uric acid infarcts of the kidney of the 
new-born infant consists of rourtded, concentrically laminated and radially striated 
concretions in the lumens of the straight tubules. Small numbers of similar con- 
cretions are found also in the tubules of the cortex. Microchemical methods 
demonstrated that the material is composed chiefly of uric acid and sodium, to 
which calcium, phosphoric acid and oxalic acid are added. q -p Sciiui tz 


Amount and Arrangement of the Brown Pigment of Heart Muscle. 

O. Otto, Virchows Arch. f. path. Anat. 283:611, 1932. 

Brown pigment is present in normal cardiac muscle at the latest by the twentieth 
year of age. It is situated at either one or both poles of the nucleus. In the 
actively functioning fiypertropfnecf raj’-ocarcfiura, the formation of pigment proceeds 
more slowly than in normal muscle. If the mass of pigment is situated at one 
pole of the nucleus in the normal cell, it becomes bipolar when the muscle hyper- 
trophies. When the action of the hypertrophied muscle becomes weakened or 
insufficient, pigment deposition is increased, the new-formed pigment being at first 
localized at one pole of the nucleus. 0 T S ltz 


Iron Content of the Arteriosclerotic; Aorta. I. H. Page and W. 

Menschick, Virchows Arch. f. path. Anat. 283:627, 1932. 

According to older histochemicai investigations, the iron content of bone is 
temporarily increased during physiologic calcification. Twenty-four aortas of 
persons from 19 to 82 years old were analyzed quantitatively for their total content 
of iron. Three of the aortas were normal; the rest exhibited varying degrees of 
degeneration and calcification. Organic phosphorus was also determined. The 
iron content was not increased, and there was no parallelism between the degree 
of calcification and the quantity of total iron or that of loosely bound iron present. 
Organic phosphorus increased with the degree of calcification. 

O. T. Schultz. 

Respiratory Mechanics of the Lung. O. Thies, Virchows Arch. f. path. 

Anat. 284:772 and 796, 1932. 

The first communication is a critical review of the literature dealing with the 
measurement of mechanical factors operative in the lungs during respiration. The 
second is an account of the author’s attempts to evaluate some of these factors 
in the lung after death by means of the Gilderrneister elastometer, which measures 
the elasticity of a tissue in terms of changes in hardness. The work reported 
represents a considerable amount of labor and ^n ingenious technic, but it resulted 
in no very definite conclusions. „ „ 

O. T. Schultz. 


Chemical Changes in Parenchymatous Degeneration. V. Uher Virchows 
Arch. f. path. Anat. 284:880, 1932. 

The potassium content of the liver in a state of cloudy swelling is relatively 
increased; the sodium content, relatively decreased. This disturbance in the rela- 
tion of potassium and sodium ions leads to increased retention of water by the 
cell, to increased dispersion of the plasma colloids, and to maximum swelling of 
the colloids. ^ ^ 

O. T. Schultz. 
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Bence-Jones Protein. Otto Jervele, Norsk mag. f. Ijcgevidensk. 93:622, 
1932. 

In a case ol multiple myeloma, Bence-Jones protein was found in the blood and 
urine. Spontaneous crystallization of the protein took place ryhen the urine was 
allowed to stand for some time. The crystals were easily dissolved m alkaline 
solution ; on adding acetic acid, precipitation occurred again, with the reformation 
of crystals in a short time. The crystals formed of finer and larger needles as 
well as spheres and boat shapes. Crystals recrystalhzed three times and dried in 
the air were employed for determining the iso-electric point, which was ound o 
lie between pn 4 and Pn 4.25. The serum coagulated on heating to 56 L. ihe total 
quantity of protein in the serum was 9.0S per cent with 5.09 per cent globulin and 
3,99 per cent albumin. On mixing 0,5 cc. of serum with 4.5 cc. of salt solution 
and two drops of 2 per cent acetic acid, a white precipitate formed after two or 
three hours at 58 C. Control serum treated in this way gave no^ precipitate. The 
Bence-Jones protein was obtained by heating the diluted and* acidulated serum to 
the boiling point and filtering over a boiling water bath ; from the filtrate the 
protein was salted out with ammonium sulphate. 


Microbiology and Parasitology 

Brain to Brain Transmission of the Submaxillary Gland Virus in 
Young Guinea Pigs. N. P. Hudson and F. S. Markham, J. Exper. Med. 
55: 405, 1932. 

The virus of the submaxillary glands of guinea-pigs was transmitted serially 
from brain to brain in young guinea-pigs. Successful transmission was shown by 
nervous symptoms, death and typical meningo-encephalitis. Increase in virulence of 
the virus or adaptation to the brain tissue was not observed. Fifteen days or 
more after cerebral inoculation, typical cellular inclusions were found in the 
salivary gland. 


The Association of Pneumococci, Hemophilus Influenzae, and Strepto- 
coccus Hemolyticus with Coryza, Pharyngitis, and Sinusitis in Man. 
L. T. Webster and A. D. Clow, J. Exper. Med. 55:445, 1932. 


Pneumococci, H. influenzae and S. hemolyticus are known to be frequent 
inhabitants of the upper respiratory tract, but most workers have not recognized 
any definite relationships between their presence and corj'za, sore throat, influenza 
and sinusitis. Dochez, Shible}^ and Mills, however, in experimental studies of 
common cold, stated that in both spontaneous and experimentally induced “colds” 
in anthropoid apes, the “most significant change observed has been the increase 
of activity on the part of the potential pathogens habitually present in the throat 
flora. Coincident with the appearance of symptoms, pneumococci, S. hemolyticus, 
and B. pfeifferi have developed in greatly increased numbers and have spread over 
a wide area of the nasopharyngeal mucous membranes. These organisms became 
at this time conspicuous even in the nose, where they are seldom or never present 
under normal conditions. The same phenomena have not been observed in human 
beings.” The essential facts of the present observations are that persons free 
from pneumococci, H. influenzae and S. hemolyticus are in general free from 
corpa, sore throat, influenza and sinusitis; that persons who are occasional or 
penodic earners of thpe organisms may not show the presence of the organisms 
in tests over long periods of health, but generally yield positive cultures during- 
or following attacks and subsequently again give negative results in tests • finalh^ 
that persop who are chronic carriers show, during these illnesses, increasing 
numbers of organisms in the throat and extension of the organisms to the nose 
That these organisms may be the actual incitants has been claimed by Park That 
they are secondarj; mvadem is the view of Shibley, Mills and Dochez. who stated 
as a result of their experimental work on this subject that "the most important 
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significance of viruses of this type (common cold) seems to lie in their capacity 
to incite activity on the part of the more dangerous pathogenic organisms that 
infect the upper respiratory tract.” The present observations bring out the intimate 
relationship between these pathogens and symptoms of disease of the upper 
respiratory tract, but do not disclose the nature of the relationship. Finally, an 
addition has been made to the knowledge of the mode of spread of these organisms. 
A focus of growth and dissemination has been determined in the nasal passages 
and throat of the person who suffers from chronic disease of the upper respiratory 
tract, and increases in numbers of the organisms at the focus and their spread to 
contacts have been related to the winter season and to the occurrence of symptoms 
in the carrier. The observations suggest that the dosage of these organisms in 
a community is controlled by the resistance of the carrier and of the contacts. 
This view is an agreement with the facts derived from studies of native animal 


infections. 


Authors’ Summary. 


The Agent of Fowl Leucosis. J. Furth and H. K. Miller, J. Exper. Med. 
55:465, 479 and 495, 1932. 


Concentration in Blood Cells and Plasma (J. Furth.). — The concentration of 
the transmitting agent of leukosis in fowls, as determined by titration, was approxi- 
mately the same in suspensions of blood cells and in cell-free plasma; the smallest 
amount of plasma producing leukosis was 0.000001 cc., and of cell suspension, 
0.00001 cc. This observation excludes the possibility that transmission of leukosis 
by plasma is due to the presence of a small number of leukemic cells in the plasma. 
The success of inoculations with plasma (20 to 28 per cent of fowls) was, within 
wide limits, independent of the amount injected (lO'^ to 10'° cc.). The percentage 
of successful inoculations with varying quantities of plasma was lower than with 
corresponding amounts of suspensions of cells (from 33 to 71 per cent). When 
plasma containing the transmitting agent was injected in decreasing amounts, the 
period of incubation of the leukosis was conspicuously lengthened. With decreas- 
ing amounts of a suspension of leukemic cells, the period of incubation was not 
so frequently or so greatly prolonged. 

Filtration of Leukemic Plasma (J. Furth and H. K. Miller). — The agent trans- 
mitting leukosis readily passed all types of silicious filters. Filtration was par- 
ticularly successful when the plasma was freed from particles and substances that 
would otherwise obstruct the pores of the filter. Filtration through fine filters 
seemed to be facilitated by preceding filtration through coarse filters. A compari- 
son of the periods of incubation of leukosis produced by unfiltered plasma and ' 
plasma passed through silicious filters showed that as a result of filtration, the 
period of incubation was somewhat prolonged. This suggests a slight or moderate 
decrease in the concentration of the transmitting agent in the plasma caused by 
filtration. Filtration through collodion membranes indicated that the agent trans- 
mitting leukosis is much smaller than the virus of bovine pleuropneumonia (250 
microns), and that it approximates the size of bacteriophage. 


Resistance to Desiccation and Other Factors (J. Furth). — The filtrable agent 

transmitting leukosis resisted drying, retaining its activity for at least fifty-four 

days. The conditions of successful desiccation have not been precisely ascertained. 

By the addition of glycerin, the agent could be preserved for at least one hundred 

and four days. It was not inactivated by freezing in liquid air. At 37.5 C., it lost 

its activity within fourteen days, but retained some of its activity for at least 

fourteen days when kept at 4 C. . , c- 

^ Authors Summaries. 


The Cultivation of the Typhus Fever Rickettsia. C. Nigg and K. Land- 
STEiNER, J. Exper. Med. 55:563, 1932. 

Rickettsia prowazeki can be cultivated for many generations in vitro, without 
diminution in numbers or in virulence, in mediums similar to those described by 
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Maitland, Rivers and others for the cultivation of certain viruses. In all proba- 
bility such cultures can be maintained indefinitely. It has been impossible, thus 
far, to cultivate the rickettsia of typhus mthout employing living tissue. 

Authors’ Summary. 


The Relationship of Pathogenic Bacteria to Upper Respiratory Disease 
IN Infants. Y. Kneeland, Jr., and C. F. Dawes, J. Exper. Med. 55.735, 


1932. 

Bacteriologic and clinical observations on respiratory disease in a semi-isolated 
infant population over a period of two years are recorded. In two severe winter 
outbreaks of respiratory infection, a parallel rise in the percentage of earners of 
pathogenic organisms was noted. The first autumnal outbreak of colds seems to 
favor dissemination of the pathogenic organisms. The relationship of colds to the 
severer infections is roughly reciprocal. Infants between 8 and 14 months of age 
are subject to the most severe infections. The number of infants showing positive 
cutaneous reactions to products of pathogenic organisms increases during the 
winter months. The significance of these findings is discussed. 


Authors’ Summary. 


The Role of Intracellular Bacteriophage in Lysis of Susceptible 
Staphyloccci. J. H. Northrop and A. P. Krueger, J. Gen. Physiol. 15: 
329, 1932. 

The experiments described show that the significant condition for the occur- 
rence of lysis is either a concentration of about 110 phage units inside each 
bacterium or of about 12 X 10 ® units in each millimeter of surrounding solution. 
Since these two quantities are always in constant ratio to each other, it is 
immaterial which one is used. Evidently, also, they cannot be distinguished by 
any experimental procedure carried out under equilibrium conditions. It is 
perhaps more reasonable to suppose that the internal phage is responsible for the 
reaction. Authors’ Summary. 


Variants of Bacterium Paradysenteriae and Bacterium Morgani. G. M. 

Mackenzie and L. N. Batt, J. Immunol. 22:257, 1932. 

From a culture of B. paradysenteriae isolated during an epidemic two stable 
variants have been produced by growth in homologous immune serum broth. In 
colonial _ structure, sugar fermentations and agglutinative, agglutinogenic and 
agglutinin-absorption properties, the variants have shown distinct and persistent 
differences _ from the original culture. One variant, although forming granular 
emulsions, is inagglutinable both in homologous and in heterologous immune rabbit 
serum, nor does it absorb agglutinin from antiserum produced with the culture from 
which it was dissociated. The other variant has been shown to have lost an 
antigenic component present in the original culture, and to have acquired an 
antigenic component not present in the original culture. This variant has acquired 
an agglutinative component common to it and a culture of B. morgani. This 
culture of B. morgani has an agglutinative and agglutinin-absorbing component 
comrnon to it and the parad 3 "senterj" strain. These two components, one common 
to cultures of B. paradysenteriae and B. morgani and the other common to cultures 
ot the variant and B. morgani appear to be different ^ 

Authors Summary. 


The Encephalitogenic Power of Vaccinia Virus 
Buchbinder, j. Immunol. 22 : 267, 1932. 


R. Thompson and L. 


_ Presence or absence of the encephalitogenic property in various strains of the 
virus of vaccinia cannot be ascribed to heterogenetic origin, since derivants of the 
.ame strain differ in this respect. Variations in the character of the cutaneous 
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lesions produced by neurotropic snd dermstropic viruses sre spp^rentb 3ssoci3.ted 
with presence or absence of the ability to produce encephalitis. Encephalitogenic 
strains are not obviously contaminated with herpes virus, since recovery from 
neurovaccinial infection affords as little immunity to herpes virus as does recovery 
from dermovaccinial infection. The power of neurotropic strains to_ produce 
encephalitis is not referable to contamination with the virus of poliomyelitis, since 
the latter virus does not cause a nonencephalitogenic strain of the virus of vaccinia 
to become encephalitogenic for rabbits. Evidence is presented which indicates that 
neurotropic strains are not contaminated by some unknown virus capable of pro- 
ducing encephalitis alone or when aided b}' vaccinial infection. The encephalitis- 
producing power of certain of the strains is probably a property of the virus. It 
is suggested that the presence or the absence of this property may be due to a 
process similar to that of dissociation in bacterial cultures. 

Authors’ Summary. 

Bacterial Endotoxin (in Salmonella Pullorum). J. H. Hanks and L. F. 

Rettger, J. Immunol. 22:283, 1932. 

The cell bodies of cultures of S. pullorum contain, and by appropriate methods 
of extraction yield, a relatively heat-resistant poison which is highly toxic for 
rabbits and capable of killing guinea-pigs and mice. This toxin did not cause loss 
of weight or other noticeable symptoms of illness in chicks, regardless of the route 
by which it was introduced. The toxic principle was fairly stable in hydrogen ion 
concentrations ranging from pn 3 to 12, and did not deteriorate during exposure to 
direct sunlight for twenty-four hours. It was destroyed by prolonged action of 
trypsin or of pepsin. It was not dialj'zable through parchment bags, and could 
be precipitated with ammonium sulphate or acetic acid alcohol. When the toxin of 
S. pullorum was introduced into the skin of normal rabbits, the severity of the 
reaction was correlated with the toxicity of the same preparation for mice. 
Repeated injections of culture filtrate or of cellular antigen into rabbits gave rise 
to specific agglutinative antibodies and to nonspecific cutaneous hypersensitiveness. 
Immunization with toxin filtrate induced tolerance to the toxin, but did not afford 
protection against subsequent infection with live culture. It was impossible to 
demonstrate that growth or the production of toxin is materially increased under 
tensions of carbon dioxide and oxygen that approximate those of animal tissues. 
The disease caused by S. pullorum appears to be a septicemia, rather than a 

toxemia. , , „ 

Authors Summary • 


Immunology 

Quantitative Studies on the Precipitin Reaction. M. Heidelberger and 
F. E. Kendall, J. Exper. Med. 55:555, 1932. 

A method, based on the precipitin reaction, is given for the microdetermination 
of the specific polysaccharide of the type III pneumococcus. As little as 0.01 mg. 
can be determined. The method should be applicable to any specific polysaccharide 
on standardization of a homologous antibody solution or antiserum in the region 

of excess antibody. . , „ 

Authors Summary. 


Reaction of Rabbits to Green Streptococci. M, P. Schultz and H. F. 

Swift, J. Exper. Med. 55:591, 1932.' 

Rabbits were rendered very hypersensitive by relatively small doses of green 
streptococci given intracutaneously, and somewhat less hypersensitive by similar 
doses of heat-killed vaccine prepared from hemolytic streptococci. Animals receiv- 
ing the same doses intravenously gave, on subsequent testing, lesions slightly more 
marked than normal controls ; but these lesions were qualitatively hard and nodular 
compared with the large, edematous lesions in the cutaneously sensitized group. 
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There was no parallelism between the degree of cutane^s or ophthalmic hyper- 
sensitivity and the agglutinin titer of the blood serum. Hypersensitivity to whole 
streptococci appears to depend more on previously induced focal infection than 
on circulating antibodies. Authors’ Summary. 


Serology of Syphilis: The Positive Wassermann Reaction in Normal 
Rabbits. H. Eagle, J. Exper. Med. 55:667, 1932. 

More than one half of normal rabbits contain complement-fixing or pre- 
cipitating antibodies against Wassermann antigens (the alcohol-soluble lipoids of 
beef, rabbit and human hearts) by a sufficiently sensitive technic. Normal huinan 
serums tested by the same technic are uniformly negative. Intravenous injection 
of colloidal suspensions of the lipoids of beef and human hearts into rabbits occa- 
sionally causes a significant increase in the titer of this normal Wassermann 
(antilipoid) reaction. This may indicate a certain degree of antibody response to 
the lipoids as such; it may be due to the presence in such extracts of traces of 
foreign protein, which would activate the lipoid hapten into a complete antigen; 
or it may be a nonspecific increase in a normal antibody, not due to a specific 
antigenic stimulus. Confirming the results of Sachs, Klopstock and Weil, the 
addition of normal foreign (human) serum to the lipoids of rabbit, beef and human 
hearts makes them antigenic for rabbits. Intravenous injection of such lipoid- 
serum mixtures usually causes a significant increase in the titer of the complement- 
fixing and precipitating antibody against tissue lipoids. The precipitate that forms 
on the addition of tissue lipoids to human syphilitic serum is by far the most 
efficent antigen for the production, in rabbits, of antibodies to tissue lipoids that 
I have as yet encountered. Rabbits treated by intravenous injection of such a 
precipitate regularly present a Wassermann reaction the titer of which is many 
times higher than either that observed in human syphilis or that induced by the 
injection of a mixture of normal serum and lipoid. The marked antigenic property 
of the precipitate as compared with that of a mixture of normal serum and lipoid 
is considered to be due to the fact that it contains a foreign protein firmly bound 
to the lipoid particles, namely, the human reagin-globulin with which they have 
combined. This interpretation is supported by the observations that heating at 
100 C., which does not affect the lipoid constituent of the precipitate, destroys 
its antigenic power for rabbits, and that a similar precipitate derived from Wasser- 
mann-positive rabbit serum instead of syphilitic human serum, and therefore con- 
taining tissue lipoid in combination with homologous (rabbit) protein, is completely 

nonantigenic for rabbits. . , _ 

Author s Summary. 


Chemoimmunological Studies on Conjugated Carbohydrate-Proteins. 
O. T. Avery, W. F. Goebel and F. H. Babers, T. Exper. Med. 55:761 
and 769, 1932. 


The synthesis of p-aminophenol a-glucoside has been described. This glucoside 
can be coupled to any protein to yield a synthetic a-glucoside-protein complex 
A synthetic_ ^-glucoside-protein complex has also been prepared. These synthetic 
sugar-protein complexes have been used as immunizing antigens in order to 
ascertain whether o-glucosidic and ^-glucosidic unions influence the specificitv of 
the immune response in animals. 


In the case of the synthetic antigens containing the A and B compounds of 
dextrose (glucose) alone, the evidence indicates that the immunologic relationshins 
of the rpctive glucosides are determined by known variations in their chemical 
constitution and are independent of the protein to which they are attached In 
view of these findings it seems not unlikely that in the case of the polysaccharides 
because of their more comp heated structure and the greater possibility for varS 
tion in molecular configuration, there may be found many examples of TsSr 
overlapping specificity among carbohydrates of unrelated origin 


Authors’ Summaries. 
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The Serological Specificity of Peptides. K. LanDsteiner and J. Van 
Der Scheer, J. Exper. Med. 55:781, 1932. 

With the idea that studies on the serologic properties of peptides may ultimately 
aid in the understanding of the precipitin reactions of proteins, antigens have been 
prepared containing aminobenzoylated dipeptides, namely glycylglycine, glycyl-d-1- 
leucine, d-l-leucyl-glycine and d-l-leucyl-d-l-leucine. These four antigens were 
found to be different serologically, their specificity depending on the structure of 
the terminal amino-acid carrying the free carboxyl group, .and to a less degree 
also on the second amino-acid. The results were obtained by means of precipitin 
and inhibition tests. Analogies to observations on the specificity of enzymes are 
discussed. Authors’ Summary. 


The Relation of Hypersensitiveness to Lesions in the Lungs of Rabbits 
Infected with Pneumococci. L. A. Julianelle and C. P. Rhoads, 
J. Exper. Med. 55:797, 1932. 

Intratracheal injection of egg albumin or pneumococcic protein into rabbits 
previously inoculated with the respective antigen induces an inflammatory reaction 
in the lungs. A similar reaction occurs following intratracheal injection of 
pneumococcic protein into rabbits previously inoculated with heat-killed suspensions 
of the bacteria. This reaction appears to be related to the presence of circulating 
antibody and to have the nature of the Arthus reaction. A study of the reactions 
of the lungs of rabbits to infection caused by intravenous injections of pneumococci 
reveals that reactions occur irregularly in the lungs ; in the lungs in which they 
occur, the histologic changes are not different as between normal rabbits and 
rabbits made resistant by previous intravenous or intracutaneous injections of 
pneumococci. Intratracheal injection of pneumococcic protein followed by intra- 
venous injection of virulent pneumococci on the next day does not alter the course 
and character of the infection in resistant rabbits. The experiments reported 
in this paper bring no evidence to support the view that the lesions in the lungs 
of rabbits following intravenous injection of pneumococci are modified by any 
previous state of sensitivity. Authors’ Summary. 


Antibodies Against Vaccinia Virus. R. Thompson, E. L. Hazen and 
L. Buchbinder, j. Immunol. 22:189, 1932. 

Serums from rabbits hyperimmunized bj'' intravenous and intraperitoneal injec- 
tions of tissues (brain, testicle and skin) containing vaccinial virus caused fixation 
of alexin in the presence of a suitable dilution of vaccinial brain or skin suspension, 
but not in the presence of nonvaccinial tissue suspensions. The evidence indicates 
that this fixation is a process specific for tissue containing vaccinial virus, 
regardless of the tissue in which the virus is propagated, and that it is not due 
to the immune reactions of concomitant bacteria. Authors’ Summary. 


Natural Agglutinins and Their Relationship to the Somatic and 
Flagellar Antigens of Bacteria. H. J. Gibson, J. Immunol. 22:211, 
1932. 

Normal serum from various mammalian animals contains agglutinins that react 
with the H and O antigenic constituents of many bacteria. Flagellar suspensions 
have been used to demonstrate H-agglutinins. Agglutinin-absorption experiments 
show that the specificity of natural agglutinins (as described in a previous com- 
munication) depends chiefly on the H type. The O type appears to possess 
affinities for antigenic constituents that are more widely shared by different organ- 
isms. It was not found possible to demonstrate the antigenic relationship among 
members of the Salmonella and Bacillus proteus X groups so precisely with normal 
serums as with immune serums. The thermolability of the O type of agglutinins 
was found to be greater than .that of the H type in the normal serum of a number 
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of animal species. Both showed greater lability than the corresponding iinmune 
agglutinins. Rough and smooth variants of the same bacterial strain showed 
antigenic differences in their reactions with normal serums. 

Author’s Summary. 

Electric Charge of Bacterial Antigens. L. Olitzki, J. Immunol. 22.251, 
1932. 

The H-antigen of B. proteus X19 carries a negative electric charge over a 
p,i range of from 12 to 4.4; the 0-antigen, over a range of from 12 to 3.4. By 
cataphoresis of whole bacteria at pn 4, it is possible to obtain large amounts 
of pure 0-antigen at the positive pole of the apparatus. By cataphoresis of 
bacterial extracts at pn 4, it is possible to remove the 0-antigen completely, 
leaving pure H-antigen in the middle vessel of the apparatus. 

Author’s Summary. 

Skin Reactions to Human and Avian Tuberculin in Diseases of 
Lymphoid and Myeloid Tissue. F. Parker, Jr., H. Jackson, Jr., 
G. Fitz Hugh and T. D. Spies, J. Immunol. 22:277, 1932. 

Tuberculin tests with both human and avian tuberculin were carried out on 
patients with Hodgkin’s disease, malignant lymphoma, leukemia, pernicious anemia 
and cancer. Similar tests were done on tuberculous and normal persons. Fewer 
positive reactions were obtained in the patients with diseases of the lymphoid 
and myeloid tissues and those with malignant disease than in normal persons and 
tuberculous patients. More positive reactions to avian than to human tuberculin 
were found, except in the normal group. Authors’ Summary. 


Progressive, Selective Absorption of Precipitins in AIultivalent Serum. 
L. Hektoen and E. DelvEs, J. Infect. Dis. 50:237, 1932. 


Precipitins in multivalent serum may be removed successively with reasonable 
success by the selective action of single antigens. Authors’ Summary. 


Flocculation Tests for the Differential Diagnosis of Smallpox and 
Chickenpox. L. C. Havens and C. R. Mayfield, J. Infect. Dis. 50:242 
1932. 

Flocculation tests with thirty-eight specimens of serum in thirty-five cases of 
smallpox gave positive results with all W five. Four of the negative specimens 
were taken during the first week of the disease. Two cases in which successive 
specimens were obtained showed an increase in titer during the course of the 
disease. Eight specimens of serum in seven cases of chickenpox gave negative 
results. Flocculation tests with smallpox scabs and immune rabbit serum gave 
definitely positive results with dilutions of the antigens as high as 1:2,000. 
Chickenpox scabs invariably failed to flocculate in dilutions higher than 1 : 500. The 
flocculation obtained with lower dilutions of the chickenpox antigens occurred 
also with normal rabbit serum, and its nonspecific character was further demon- 
strated by absorption of the serum with staphylococci present in the scabs. 

Authors’ Summary. 


C- A. Johnson and B. Z. Rappaport, 


Proteins of R.agweed Pollens. 

J. Infect. Dis. 50:290, 1932. 

Patients with autumnal hay fever do not react alike to the ivater-soluble protein 
fractions of giant and short ragweed pollens obtained by precipitation at Various 
concentrations^ of ammonium sulphate. Rabbits treated with these prfparS oS 
produced prcc,p,t„„ tta, rcaced not only with the two ragweeds menZed Tu 
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also with extracts of rough marsh elder. Southern ragweed, cocklebur, slender 
ragweed, Western ragweed and bur ragweed. 

Thirty-six patients subject to autumnal hay fever were tested by the cutaneous 
method with extracts of all of these pollens diluted to the same concentration of 
nitrogen. All reacted to short ragweed, thirty-five to giant ragweed, thirty-four 
to Western ragweed, thirty-three to slender ragweed, thirty-three to cocklebur, 
thirty to Southern ragweed and twenty-four to rough marsh elder. The short 
and giant ragweeds produced the largest, and the rough marsh elder, the smallest 
wheals. Immunologically, it would appear that these pollens are closely related; 
clinicall}’^, without attempting to explain differences in sensitivity in individual 
patients, the relationship is also apparent. While the data obtained from exper- 
ments on animals may be significant, we do not wish to imply that they are 
necessarily applicable to the symptom complex of hay fever. From evidence pre- 
sented it would seem that the active principle of ragweed pollen is of protein nature, 
or that it clings to a protein moiety. A nitrogen-containing lipoid was obtained 
from ragweed pollen by ether extraction, which gave distinctly positive reactions 
by the intradermal method in nineteen of twenty-one patients with autumnal hay 
fever. Other minor fractions of ragweed pollen are relatively inert. 

C. A. Johnson. 

The Standardization of Antimeningococcic Serum by the Polysac- 
charide Precipitin Test. J. Zozaya, J. Infect. Dis. 50:310, 1932. 

This method of standardizing antimeningococcic serum gives direct evidence 
of the probable protective value of a given serum. Further clinical evidence is 
necessary to establish this assumption definitely. The agglutination test should, 
for the present, be continued with the object of determining the polyvalency of the 
serum, but not with that of judging its potency. Further work with the complex 
meningococcic polysaccharide may result in finding a fraction which is type-specific, 
and which can be substituted for the group-specific carbohydrate. Attempts are 
now being made to carry on this fractionation, as well as to determine the chemical 
composition of the complex group carbohydrate. This simple method should be given 
a thorough trial. Comparisons on a therapeutic basis should be made with serums 
containing different values of polysaccharide precipitable substance or unit value 
per cubic centimeter. Unfortunately, there is not a method at hand to test potency 
on animals, although the method suggested by Schwartzman may be of use in 
preliminary tests for comparison. The therapeutic dosage in terms of units would 
have to be established by experience, as is being done with the antipneumococcic 
serum. An advantage of this method is the constant control of the standard 
serum that can be supplied from Washington, for one can dilute or concentrate a 
given serum to give exactly the titration desired. Author’s Summary. 

The Leukocyte Response in Man to Dick Toxin, with Special Reference 

TO Eosinophil Changes. S. L. Vaughan, J. Infect. Dis. 50:315, 1932. 

The eosinophil reaction had no apparent relation to the intensity of the Dick 
cutaneous reaction, to the rash or to the history of an attack of scarlet fever. 

-Author’s Summary. 

The Antigenic Properties of Rabies Virus. L. C. Havens and C. R. 

Mayfield, J. Infect. Dis. 50:367, 1932. 

Specific flocculation of rabies virus occurs in appropriate dilutions of immune 

rabbit and guinea-pig serum. Flocculation occurs with fixed virus (rabbit brain) 

and with street virus. The serum of the rabies-immune guinea-pigs has been shown 

to possess specific complement-fixing antibodies for rabies virus. Immune rabbit 

serum is unsatisfactory for complement-fixation e.xperiments with viruses, because 

of its anticomplementar 3 ' nature. . , „ 

Authors Summary. 
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Soluble Specific Substances from Yeastlike Fungi. H. D. Kesten and 
E. Mott, J. Infect. Dis. 50:459, 1932. 

A soluble polj'saccharide fraction has been prepared from each of ten yeast-like 
fungi. Antiserums prepared against these fungi cause precipitation in high dilu- 
tions of the homologous soluble substances. In addition, cross-precipitin reactions 
are common. By absorption of precipitin on the mycotic bodies, however, the 
soluble substances exhibit definite specificity. Those obtained from Saccharomyces, 
Willia and Monilia parapsilosis are distinct among themselves and also from the- 
remainder of those studied. The soluble substances from Monilia albicans, Monilia 
psilosis and Endomyces albicans, however, are serologically similar. This similarity 
is additional evidence for considering these as mereb’' strains of a single species, 
M. albicans. Authors’ Summary. 


The Reticulo-Endothelial Apparatus in Infectious Diseases. K. M. 
Dwolaizkaya-Baryschewa and N. W. ICagan, Ztschr. f. Immunitiitsforsch. 
u. exper. Therap. 73:429, 1932. 


The reticulo-endothelial system was eliminated by splenectomy and by blockade. 
The portal of entrance of B. typhosus and B. paratyphosus B had a distinct 
influence on the activity of the reticulo-endothelial system : in infections per os 
its defensive action is very insignificant, but becomes pronounced in subcutaneous 

”'^^"tions. Davidsohn. 


The Dependence of the Therapeutic Effect of Immune Serums on the 
Intact Reticulo-Endothelial System. I. L. Kritschewski, P, L. 
Rubinstein and E. S. Heronimus, Ztschr. f. Immunitatsforsch. u. exper. 
Therap. 73:463, 1932. 

The full therapeutic effect of tetanus antitoxin and antipneumococcus serum 
was obtained only in healthy mice, while animals in which the reticulo-endothelial 
system was damaged by splenectomy and injections of certain colloids were not 
protected against injections of tetanus toxin and of pneumococci, type I. 

I. Davidsohn. 


The Spirochaeta Pallida Reaction and Its Relation to the Wassermann 
Reaction. W. Gaehtgens, Ztschr. f. Immunitatsforsch. u. exper. Therap 
73:527, 1932. 

Because of its high sensitivity and specificity, an aqueous phenolized suspension 
of cultures of Spirochaeta pallida is recommended for the complement-fixation test 
for syphilis. Technical details of the test are given. Positive syphilitic serums 
contain at least two different types of reacting substances, as shown by proper 
absorption experiments: (a) those reacting with the Spirochaeta pallida antigen, 
and {b) those reacting with syphilitic liver. The Wassermann reaction and the 
Spirochaeta pallida reaction rest on two basically different serologic phenomena. 

I. Davidsohn. 

Tumors 


The Associ.vtion of Tuberculosis and Carcinoma. 
Rev. Tuberc. 25:108, 1932. 


F. G. Cooper, Am. 


Several hundred reports of cases in which carcinoma and tuberculosis were 
present m the same organ are reviewed. In addition, twenty-four new cases are 
presented. All these revealed an intimate association of malignant growth and 
tuberculous lesion. Cooper concludes that the two diseases are not antaglstk 
Tuberculosis may exist with_ tumors of all degrees of malignancy. TubereXsTs 
mnan organ or biopsy specimen does not e.xclude the possibility ol maSnant 

H. J. CORPER. 
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The Clinical Significance and Application of Histologic Grading of 
Cancers. W. C. Hueper, Ann. Surg. 95:321, 1932. 


Sections removed for grading of malignancy must be taken from the peripheral 
zone of the tumor, must be properly prepared and stained, and must be evaluated 
by a pathologist familiar with the method of grading. Grading is helpful in the 
selection of the type of treatment. The grade must never interfere with the 
extent of the intensity of treatment. The grade indicates the proliferative and 
metastatic tendencies. A reliable prognostication must include consideration of 
at least three factors ; the grade of malignancy, the extent and the location of 


the tumor. 


Author’s Summary. 


The Basophil Adenomas of the Pituitary Body and Their Clinical 
Manifestations (Pituitary Basophilism). H. Cushing, Bull. Johns 
Hopkins Hosp. 50:137, 1932. 

Of all subjects that engage the attention of the profession at the present day, 
that of endocrinology particularly lends itself to the temptation of impressionistic 
speculation. During the past ten years, innumerable syndromes of so-called poly- 
glandular type, some of them bearing a certain resemblance to that under con- 
sideration, have often been described in print. Examples of “diabetes in bearded 
women,’’ of rapidly acquired obesity, of hypertension, of masculinization in the 
female and of sexual precocity in children of either sex, often associated with 
hyperplasias or tumors of one sort or another of the suprarenal glands, have 
been so many and varied as to baffle analj'sis. Some of these syndromes have 
unquestionably been due to corticosuprarenal tumors, and in not a few instances, 
indeed, such a tumor has been removed at operation with definite amelioration of 
symptoms. What is more, in similar states suprarenal tumors have been found 
after death in the absence of any recognizable abnormality in the pituitary body, 
though all too often the protocol refers to the examination of this structure either 
in the briefest terms or not at all. While there is every reason to concede, 
therefore, that a disorder of somewhat similar aspect may occur in association 
with pineal, with gonadal or with suprarenal tumors, the fact that the peculiar 
polyglandular syndrome, which pains have been taken herein conservatively to 
describe, may accompany a basophil adenoma in the absence of any apparent 
alteration in the suprarenal cortex other than a possible secondary hyperplasia 
will give pathologists reason in the future more carefully to scrutinize the anterior 
lobe of the pituitarj’- gland for lesions of similar composition. 

Author’s Summary. 

Inactivation of Agent of a Chicken Tumor by Monochromatic Ultra- 
violet Light. E. Sturm, F. L. Gates and J. B. Murphy, J. Exper. Med. 
55:441, 1932. 

Even though part of the energy of the incident light is probably absorbed by 
chemical entities that play no part in the specific reaction of inactivation, never- 
theless the wavelengths most active in destroying biologic cells or agents will 
presumably be among those absorbed in the highest proportion. This would 
indicate that the curves here presented are approximately reciprocal to the 
coefficients of absorption of particular substances, the destruction of which caused 
the inactivation of the agents or the death of the cells. The similarity between the 
curves for bacteria, virus and phage, both in shape and in total involved energies, 
suggests the presence of a common factor, or of closely related chemical entities, 
sensitive to ultraviolet rays, whereas the data for the tumor agent suggest that its 
inactivation is due to the destruction of a substance having an essentially different 
spectral absorption, and therefore of a different chemical character. While the 
amount of ultraviolet energy required to affect the tumor agent is great, it is 
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still less than that involved in the inactivation of some of the enzymes. A study 
is under way to compare the deduced spectral analj'sis with the actual coefficients 
of absorption of the highly purified tumor agent. Authors’ Summary. 

Effect of Testicle Extract on Transplantable Mouse Tumors. R. C. 
Tanzer, J. Exper. Med. 55:455, 1932. 

Grafts of a transplantable mouse sarcoma designated as no. 180, and those^ of 
an attenuated strain of a more malignant sarcoma, S/37, treated wdth testicle 
extract, either fail to grow on inoculation or result in tumors of a lower rate of 
growth than that of the controls. Autografts of spontaneous mouse tumors so 
treated show little if any effect, while the Bashford adenocarcinoma and the 
unattenuated S/37 are unaffected. The factor in testicle extract responsible for 
the retarding activity passes readily through a Berkefeld filter and is thermostable. 

Author’s Summary. 

Primary Adenocarcinoma in a Meckel’s Diverticulum. P. Michael and 
H. G. Bell, Surg., Gynec. & Obst. 54:95, 1932. 

A primary adenocarcinoma in a Afeckel’s diverticulum, apparently the first to 
be reported, is described in a man 67 years of age. Seven instances of sarcoma 
of Meckel’s diverticulum have been reported. 


Autolysis in Malignant and Normal Rabbit Tissues. H. I. Price, 
Biochem. J. 25:1491, 1931. 

Robin, in an analysis of the composition of a series of tissues obtained at 
autopsy from persons with and without malignant tumors {Bull. Acad, de med., 
Paris *81:799, 1919), came to the conclusion that the proportion of hydrolyzed to 
unhydrolized protein was greater in the tissue adjacent to a malignant growth 
than in the growth itself or in the corresponding tissue of a normal person. Price 
repeated Robin’s experiment, using rabbits inoculated with the Brown-Pearce 
tumor and having metastases in the liver and kidneys. Determinations of hydro- 
lyzed and unhydrolyzed protein content, and of water content, were made on the 
tumor tissue, the adjacent normal tissue and distant normal tissue from the same 
organ, at intervals up to twenty-four hours from the moment of death. The 
highest proportion of hydrolyzed to unhydrolyzed protein, at the instant of death, 
was present in the tumor tissue, the lowest in the tissue most distant from the 
malignant growth. As the result of a gradual postmortem transfer of water, 
presumably containing dissolved, hydrolyzed protein, from the tumor area to the 
surrounding normal tissue, the proportion of hydrolyzed to unhydrolyzed protein 
in the tissue adjacent to the tumor gradually approached and finally exceeded that 
of the tumor itself (the balance observed by Robin). The tissue adjacent to the 
tumors contained a definitely higher proportion of hydrolyzed to unhydrolyzed 
protein than the tissue more distant from the tumors, during the entire interval 
of observation. No evidence was found, however, to support Robin’s earlier con- 
clusions that the tissues adjacent to a malignant growth may autolyze more rapidly 
than the corresponding tissues of a noncancerous person, and that the protein 
requirements of a tumor are met by the hydrolysis of the proteins of the surround 
mg tissue. The increased proportion of hydrolyzed protein in the tissues adjacent 
to a tumor may be absorbed from the disintegrating tumor tissue rather than 
vice versa. " 

Arthur Locke. 


The Phosphatide and Cholesterol Contents of Normal and Malignant 
Human Tissues. M. Jowett, Biochem. J. 25:1991, 1931 , 

Tumor tissues have a higher phosphatide and cholesterol content, and a hicrher 
phosphatide-cholesterol ratio, than the tissues in which they have their origim 

Arthur Locke. 
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Disease in Mice Treated with Carcinogenic Agents. J. M. and C. C. 
Twort, J. Path. & Bact. 35:219, 1932. 

This article, which will be of special interest to workers using mice in cancer 
research, gives a review of the results of some 12,000 postmortem examinations 
of mice treated with carcinogenic and other agents. 

Parathyroid Tumors Without Osteitis Fibrosa. C. Hadfield and H. 
Rogers, J. Path. & Bact. 35:259, 1932. 

Two instances of large parathyroid adenoma are described, in one of which 
there was a normal skeleton, while in the other there was acromegaly associated 
with a large chromophil adenoma of the pituitary gland. These cases, as well 
as three others from the literature, illustrate the fact that a parathyroid tumor, 
closely resembling the normal gland in structure, may occur without elaborating 
any excess of internal secretion. 

Carcinoma of the Pituitary Gland with Abdominal Metastases. M. D. 
Gilmour, j. Path. & Bact. 35:265, 1932. 

Gilmour reports a case of adenocarcinoma of the pituitary gland with multiple 
metastases. Lesions in the thjmoid gland and ovary are described, and it is 
considered that these lesions and the pituitary disease are interrelated. 

Immunity to Jensen’s Rat Sarcoma Produced by Tumour Extracts. H. 
Chambers and G. M. Scott, J. Path. & Bact. 35:283, 1932. 

Experiments are described which show that Jensen’s rat sarcoma, deprived of 
its blood supply and kept at blood temperature, undergoes a transitory change 
during which extracts from it have immunizing properties. The immunizing 
property develops for a short time with increasing potency and then disappears; 
it is apparently due to changes in the tumor cells set up by defective oxygenation. 

Authors’ Summary. 


The Classification of Cancer of the Rectum. C. E. Dukes, J. Path. & 
Bact. 35:323, 1932. 

Cancers of the rectum can be divided into A, B and C cases according to the 
extent of spread. A cases are those in which the growth is limited to the wall of 
the rectum ; B cases, those in which there is extrarectal spread but no lymphatic 
metastases; C cases, those in which metastases are present in the regional lymph 
nodes. A striking difference is found in the operative mortality and in the period 
of survival after operation in these three groups. There is reason to believe that 
in A cases the disease is completely eradicated by rectal excision, and the excellent 
results of operative treatment confirm the opinion previously expressed that 
lymphatic metastases are not found until a rectal carcinoma has spread by direct 
continuity to the extrarectal tissues. A good prognosis is justified also in B 
cases, though slightly less favorable than in A. The results of surgical treat- 
ment in C cases are disappointing. The scope and limitations of histologic grading 
by Broders’ method are discussed, and the conclusion is reached that grading of 
a tumor is also of value for prognosis, though not when applied to fragments 

removed for diagnosis. . , „ 

Author s Summary. 


A Malignant AIelanotic Tumour of Ganglion Cells Arising from a 
Thoracic Sympathetic Ganglion. W. G. Millar, J. Path. & Bact. 
35:351, 1932. 

A case is described of a very malignant tumor composed of cells of nervous 
origin the structure of which approximated, in a greater or lesser degree, that 
of ganglion cells. The more highly differentiated ganglion cells were loaded with 
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pigment ; this was melanin and was present in sufficient quantity to^ make parts of 
the tumor as black as an ordinary cutaneous melanoma. Evidence is adduced that 
the tumor arose from nerve cells in the seventh left thoracic sympathetic ganglion. 
In view of the undoubted nervous origin of this tumor it is both possible and 
likely that a similar origin can be postulated for some at least of the melanomas 
arising in the suprarenal medulla. Author’s Summary. 


Medicolegal Pathology 

Lethal Accident Due to Inhalation of Trichlorethylene. R. Pfreimb- 
TER, Deutsche Ztschr. f. d. ges. gerichtl. Med. 18:339, 1931. 

The now frequent use of trichlorethylene (CHClrCCL), instead of benzene, 
for cleaning metal or for extraction of fat substances has led to fatal poisonings ; 
twenty-four such instances have been reported. A case involving an 18 year 
old mechanic is described. Autopsy showed vesicle-like_ formations in the skin 
of the lower parts of the arms and legs with a marginal zone of hyperemia, 
presenting a burnlike effect. On slicing the brain, a sweetish odor, similar to that 
of chloroform, was noticed. Death occurred from asphyxiation due to aspiration 
of the gastric contents into the respiratory system while vomiting during uncon- 
sciousness. The liver showed toxic changes of the hepatic cells and deposits of 
pigments due to blood lysis. Eosinophils were increased in number in the peripheral 
blood. This case illustrates the danger of inhalation of trichlorethylene, even 
in a cool room where the oxygen content of the air is sufficient. In prolonged 
exposures, it might cause partial blindness from degenerative changes of the 
optic nerve and also damages to the sensory branches of the trigeminus. The 
chronic use of this drug may lead to acute j'ellow atrophy of the liver. 

E. L. Miloslavich. 


An Erroneously Interpreted Gunshot Wound of the Skull. K. 

Walcher, Deutsche Ztschr. f. d. ges. gerichtl. Med. 18:345, 1931. 

While riding on a motorcycle, a man was shot in the back of the head, with 
the outlet in the frontal region and extensive fracturing of the skull. Both wounds, 
entrance and exit, were irregular and led the examiners to assume erroneously 
that the inlet was in the right temporal region. The assailant pleaded self-defense, 
which was refuted later on by the subsequent correct anatomic interpretation of 
the wounds as having been produced by discharge of a gun from behind, at 

close range. -r^ ^ ,, 

E. L. Miloslavich. 

Chemical Analysis of Gunshot Wounds. O. Schmidt, Deutsche Ztschr. 

f. d. ges. gerichtl. Aled. 18:353, 1931. 

In examining a gunshot injur 3 q one should first remove the visible unburnt 
particles of powder and subject them to the diphenylamine sulphuric acid test. 
A positive reaction alone might prove that a pistol was fired at close range. How- 
ever, should the results be doubtful or should there be question as to the char- 
acter and type of the bullet or uncertainty as to whether the perforation is the 
inlet or the outlet wound, chemical examinations are instituted. The ring of 
contusion must be examined separateliL Presence of minute traces of metallic 
particles farther away from the bullet wound means a shot fired at close ranse- 
consequently it indicates the entrance of the bullet. If the inlet and outlet wounds 
disclose presence of lead, a lead bullet was used. Absence of any lead nroves 
penetration by a jacketed projectile. If the latter, however, was smashed iSo 
small pieces, such fragments may leave traces of lead in the exit wound. Evidence 
o lead and mercuo^ in the ring of contusion in wounds produced by discharS 
of a gun at a great distance indicates use of Flobert ammunition, and thT site S 
deposits ot mercuri^ points to the entrance of the discharge. In chemical examin^ 
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tions of gunshot perforations of clothing for antimony, one should keep in mind 
that antimony is used in the textile industry for preparation of fabrics, and 
therefore control tests should not be omitted. g Miloslavich 


Sperm Crystals. E. Ziemke, Deutsche Ztschr. f. d. ges. gerichtl. Med. 18:367, 
1931. 

The most commonly used tests in examinations for sperm are the Florence 
iodine reaction and the Barberio trinitrophenol test. Niederland (Med. Welt 5:149, 
1931) recently described a new microchemical reaction ; If sulphuric acid is added 
to a drop of sperm, numerous cr 3 'stals in the form of prismatic needles or rods 
soon develop and can be observed by the naked eye or by help of a magnifying 
glass. The crystals are insoluble in cold or warm water, ether, alcohol or chloro- 
form. In testing for sperm on clothing, the spot is macerated in water for from 
three to four hours. To a drop of the extract on a slide one drop of a 3 per 
cent solution of sulphuric acid is added. The crystals develop after a few minutes ; 
in very thin extracts, after a few hours. The formed crystals remain unchanged 
for several months. The crystals can be obtained even from disintegrated sperm, 
when the Florence and Barberio reactions usually fail to show any results. Other 
bodily fluids and secretions, such as nasal mucus, sputum, gonorrheal pus and 
vaginal secretion, yield a positive sulphuric acid reaction, but the results of the 
Florence and Barberio tests in these cases are always negative. Experiments 
made with these three tests disclosed that the Niederland reaction is the most 
reliable one, while the Florence test gave results in 70 per cent of the cases 
examined and the Barberio test in only 26.3 per cent. The ready development of 
the crystals, which consist of calcium phosphate, by application of sulphuric acid 
is explained by the abundant calcium content of sperm. If one adds a 3 per cent 
solution of sulphuric acid to a solution of calcium chlorate, the same kind of 
crystals results. Sperm contains in 900 parts of water, 100 parts of solid material, 
of which 60 parts are organic and 40 inorganic substances. In the last mentioned, 
30 parts are represented by calcium phosphate. The practical value of this test is 
limited, since all the fluids and secretions containing calcium give the same result. 
But an absence of the sulphuric acid reaction positively eliminates presence of 
sperm. Should the reaction yield a positive result, a subsequent examination of 
the rest of the same material with the Florence test should follow. The Nieder- 
land test is an important addition to the already existing sperm reactions and 
serves as a general, reliable orientation, but cannot replace the Florence test. 

E. L. Miloslavich. 


Tangential Gunshot Wounds or the Skull. R. M. M.wer, Deutsche 
Ztschr. f. d. ges. gerichtl. Med. 18:419, 1932. 

Atypical gunshot wounds result if a projectile strikes the convexity of the 
skull in a slanting direction. Thus the external and internal tables become irregu- 
larly fractured and detached, and the tiny fragments of bone appear raised. From 
the perforation made by the bullet, fracture lines extend in radial or star-shaped 
fashion. The angle at which the bullet penetrated can be reconstructed from the 
slope of the edge of the wound. However, one has to consider the position of the 
body or of the head at the time of the discharge of the pistol, and also the pos- 
sibility that the bullet might have been deflected from its course, striking the skull 

transversally. ^ , , 

E. L. Miloslavich. 


Spontaneous Combustion of the Human Body. Ernst Darmstaedter, 
Deutsche Ztschr. f. d. ges. gerichtl. Med. 18:437, 1932. 


This is a critical review of the literature of the last century, with a discussion 

of the physicochemical problems involved. The article, which is of historical 

interest, should be read in the original. -r- t nr 

’ ^ E. L. Mti.osl.wich. 



Book Reviews 


Antony van Leeuwenhoek and His “Little Animals.” Being Some Account 
of the Father of Protozoology and Bacteriology and His Multifarious Dis- 
coveries in These Disciplines. Collected, Translated and Edited From His 
Printed Works, Unpublished Manuscripts and Contemporary Records by 
Clifford Dobell, F.R.S., Protistologist to the Medical _ Research Council, 
London; Foreign Member of the R. Accademia dei Lincei, Rome, Sometime 
Fellow of Trinity College, Cambridge. Published on the Three Hundredth 
Anniversary of His Birth [Oct. 24, 1632]. Pp. 435, with 32 plates. Price, 
S7.S0. New York: Harcourt, Brace and Company, 1932. 


This remarkable book begins with an epistle to the reader in which the author 
explains how the book came to be written. “It is now some 25 years since I first 
began to try and find out something about Leeuwenhoek and his discoveries in 
protozoologj’’ and bacteriology. The task has always been hard, but because of 
my personal interest it has never been irksome. My interest has, indeed, grown 
with my knowledge, and the more I have found out, the more I have jsver wanted 
to find out about this truly marvelous man and his works. From the very begin- 
ning, I have been able to get little or no help from the writings of others (most 
of whom merely led me astray), so that I have always had to do the best I 
could for myself.” After many setbacks, Dobell found that all of Leeuwenhoek’s 
original writings were in the form of letters in colloquial Dutch, and that these 
letters for the most part are extant in the archives of the Royal Society in London. 
Now followed years of effort to learn to read Leeuwenhoek's script before the 
contents of the letters could be mastered. In studying the numerous letters much 
was learned about the man himself, his character and his work in general. Appar- 
ently search has been made also of every other accessible source of information, 
and the result is an account of surpassing interest of the life of Leeuwenhoek and 
his work in protozoology and bacteriology. It is obvious, as the author himself 
points out, that the making of this book has been a labor of love. 

The account of Leeuwenhoek’s life occupies pages 19 to 105. Aside from his 
apprenticeship of six years to a draper in Amsterdam his days were spent in 
Delft, where he died in 1723, at more than 90 j'ears of age. In 1654 he set him- 
self up as draper and haberdasher. Plate V is a facsimile bill in Leeuwenhoek’s 
writing. He had no formal, higher education. He had not, as is sometimes stated, 
any sort of medical or scientific training. He knew only one language, the Dutch 
of his time, in which he expressed himself in simple fashion. In 1673, apparently 
without any warning, he offered a letter for publication in the transactions of 
the Royal Society of London. This letter dealt with microscopic observations on 
mold, on the bee and on the louse. Dobell tells us that this letter was sent at 
the instance of Regner de Graaf, of graafian follicle fame, a friend and fellow- 
townsman of Leeuwenhoek, and one of the manj' correspondents of the energetic 
Henry Oldenburg, the first secretary of the Ro 3 ^al Society. From this time on 
until his death, fifty years later, Leeuwenhoek sent letters to the Royal Society 
which “cover an immense field, and contain observations on matters zoological 
botanical, physical, physiological, and miscellaneous (unclassifiable). Thev are 
mostly— but not entirely— concerned with observations and discoveries made with 
the microscope. Even on h^ death bed he sent two letters. In 1680 Leeuwenhoek 
u^s made a member of the Royal Society. His observations were made by means 
of microscopic lenses of his oum making. He left behind him about two LS 
and forty-seven microscopes He worked entirely by himself. How he succSdS 

'd„1cToV“ 

.>.e ,.e i 
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Maria, the various translations and publications of his letters (he wrote no books 
or formal papers), his health, etc— are set forth with abundant documentation in 
the light of the history of his own time. On one weighty point the chronicle is 
silent, namely: Just how did it happen that Leeuwenhoek began to grind lenses 
and make observations with his microscopes? All that can be said in answer is 
that he worked in response to a craving after knowledge. How the start was 
made and why is not known. 

Pages 102 to 299 contain, with comments and annotations, the translations into 
English by Dobell of Leeuwenhoek’s original letters in Dutch, in which are 
recorded his observations on “little animals” — protozoa and bacteria, free-living 
as well as entozoic. Facsimiles are given of parts of these letters. In the transla- 
tion an effort was made to preserve the flavor of Leeuwenhoek’s writing and to 
meet also the requirements of modern protistology. One example, chosen at 
random, may be given: In letter 110, in the midst of a discussion of the eggs of 
snails, the germination of wheat and the spat of oysters, Leeuwenhoek wrote that 
he mixed stuff from the hollows in the roots of one of his teeth, which he had 
removed because it was loose, “with clean rain-water and set it before my magnify- 
ing-glass so as to see if there were as many living creatures in it as I had afore- 
time discovered in such material : and I must confess that the whole stuff seemed 
to me to be alive. But notwithstanding the number of these animalcules was so 
extraordinarily great (though they were so little withal, that ’twould take a 
thousand million of some of ’em to make up the bulk of a coarse sand-grain, and 
several thousands were a-swimming in a quantity of water that was no bigger 
than a coarse sand-grain is), yet their number appeared even greater than it really 
was : because the animalcules, with their strong swimming through the water, 
put many little particles which had no life in them into like motion, so that many 
people might well have taken these particles for living creatures too.” It 
will be sufficient to say further that after years of patient labor Leeuwenlioek’s 
descriptions of protozoa and bacteria now have been rendered into English by a 
scientist and scholar of unique competence for the task. It is astonishing how 
many microbic forms Leeuwenhoek described so clearly that they can be recognized 
today. It is noteworthy also that he confined himself to plain, objective descrip- 
tions without speculation, and that he did not associate his “little animals” with 
the causation of disease. 

The next sixty pages deal with elucidations and annotations concerning various 
topics : Leeuwenhoek’s name, his language, his microscopes and microscopic 
methods, his dwelling, his draughtsmen, his portraits, his seals and his “first 27 
unpublished letters.” These letters were regarded as lost, but most of them have 
been found by Dobell among the manuscripts in the Royal Society. 

In his envoy Dobell discusses comprehensively and critically Leeuwenhoek’s 
place in protozoology and bacteriolog 3 ^ Before Leeuwenhoek there was speculation 
and prophecy only in regard to microbes; before him nobody saw a protozoon 
or a bacterium with his own eyes ; consequently he alone is entitled to the distinc- 
tion of being called the father of protozoology and bacteriology. “Leeuwenhoek 
will be finally judged by his own writings, and not by anything that other people 
say he wrote. He has left us a great mass of records — both published and unpub- 
lished — from which we can now extract what we please. I have endeavored to 
recover from them all his observations on the Protozoa and the Bacteria, and to 
set in order his inchoate and uncorrelated findings in a manner which may fairly 
convey their import and importance to present-day students. To me his words, 
when judicially weighed in the scales of contemporary and recent knowledge, prove 
conclusively that he was the first protozoologist and the first bacteriologist.” 

The volume, an admirable and attractive example of appropriate bookmaking, 
concludes with a short list of Leeuwenhoek’s writings — manuscripts and publications 
— a list of other references and sources and an index. 

Dobell has made an important addition to the history of science. We have 
only a few books about scientific men and their work as interesting as his book 
about Leeuwenhoek. 
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Classic Descriptions of Disease, By Ralph H. Major, M.D , Professor of 
Medicine, University of Kansas School of Medicine. Price |4.50. Pp. 630, 
with 130 illustrations. Springfield; Charles C. Thomas, 193Z. 


This interesting book is a sister volume to Long’s Readmp m Pphology 
and to Fulton’s “Selected Readings in the History of Physiology. it was a 
happy idea that led the editor to gather the selections and arrange them for 
publication, which has been carried out commendably by the publisher. The book 
contains selected original descriptions of disease from Hippocrates down to the 
present day, with brief historical summaries and biographic sketches by the editor. 
It is essentially an anthology of nosography. There are reproductions of portraits, 
many unusual, of title and text pages of old books, and of drawings and apparatus. 
In all there are 376 selections from 179 writers of outstanding contributions to the 
knowledge of disease. Of the nonmedical writings included may be mentioned 
accounts by Boccaccio, Kircher and Defoe of the plague. _ American medicine is 
well represented. No fault may be found with the selections, and the field has 
by no means been exhausted. Treatment has not been included; neurology, 
ophthalmology, dermatology and other special fields are omitted. In the main, the 
selections have been culled from writings in the general field of so-called clinical 
medicine. Vaccination is not represented, and if ever a second edition appears 
it by all means should include Edward Jenner’s classic account of _ allergy in 
smallpox and vaccinia, a pioneer description of allergy in infectious diseases. The 
recent descriptions by physicians of undulant fever. Rocky Mountain spotted fever 
and tularemia also should receive consideration. The book is divided into ten 
sections : infectious diseases, diseases of metabolism, lead poisoning, diseases of the 
circulatory system, diseases of the blood, renal diseases, respiratory diseases, 
deficiency diseases, allergic diseases and diseases of the digestive tract. Except 
when otherwise indicated, the editor is responsible for the translations into English. 
This book will have a special appeal to physicians who are interested in the 
historical development of the knowledge of disease, and it should be made easily 
available for students of medicine because it provides direct and stimulating contact 
with the founders of nosography. 


The Wisdom of the Body. By Walter B. Cannon, M.D., Sc.D., LL.D., George 
Higginson, Professor of Physiology, Harvard Medical School. Price, §3.50. 
Pp. 312. New York; W. W. Norton & Company, Inc., 1932. 


With this volume, the author enters the quasi-popular field. The essence of 
the subject matter is contained in a word of the author’s coinage, “homeostasis,” 
a term by which he designates the processes that preserve physiologic stability 
in the living organism. From the large number of such forms of “homeostasis,” 
those selected for detailed discussion are the ones with which the author has been 
most intimately concerned, namely, those related to the functions of the “sym- 
pathico-adrenal” mechanism. Thus, hunger, thirst, hemorrhage and shock, the 
fluctuations in blood sugar and certain aspects of the physiology of respiration 
receive emphasis, while other processes, for example the responses of the body 
to the challenges of invading micro-organisms, are much more briefly dealt with. 

Professor Cannon’s book enjoys the distinction of few works of the kind iti 
being ^ doubly authoritative. The distinguished position of the author in the 
scientific world might have permitted him to present many concepts er cathedra 
without detracting from the value of the work so far as the average lay reader 
IS concerned. The author has not relied on such a method. For the most part 
he has followed tlie manner of tl* technical journals, citing previous experimenters 
by name and describing in detail many of his own researches, before stating 
conclusions. Whether or not he has thus fully succeeded in presenting the material 
in a manner intelligible to “anyone who has had a simple training in biology and in 
general science must remain for each reader to determine. Since writers on 
popular sc, coco have so frequently been lure,! away from strict facTs by the 
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temptation to dramatize their subject, discerning readers have in this book an 
opportunity for unusual satisfaction and refreshment. The numerous charts are 
helpful. Each chapter is followed by a short bibliography, and there is appended 
a list of the publications of the author and his co-workers and pupils on which 
the book is based. 

Vitamins: A Survey of Present Knowledge. Compiled by a Committee 
appointed jointly by the Lister Institute and Medical Research Council. 
Medical Research Council, Special Report Series No. 167. Price, 6 shillings, 
6 pence, net. Pp. 319. London: His Majesty’s Stationery Office, 1932. (Can 
be obtained from The British Librar 3 ' of Information, 5, East Forty-Fifth 
Street, New York.) 

This book is the third edition of a report about the knowledge concerning 
vitamins by a committee of the Medical Research Council published in 1919. The 
survey now presented “is an entirely fresh resumption of current knowledge and 
of technical methods in this subject.” The committee in charge of the survey 
is composed of leading English workers in the vitamin field, under the chairmanship 
of E. Mellanby. The general editor is Arthur Harden. An enumeration of the 
chapter headings will indicate the scope of the report : historical introduction ; the 
fat-soluble vitamins, vitamin A ; vitamin D (the antirachitic, calcifying vitamin) ; 
vitamins and dental tissues ; vitamin E ; the vitamin B complex ; pellagra- as a 
vitamin deficiency disease ; vitamin C, the antiscorbutic vitamin ; some nutritional 
aspects of cow’s milk with special reference to vitamins ; vitamins and human 
diets ; vitamins in relation to the diet of the mother and the infant. The references, 
arranged alphabetically according to authors, cover about twenty-five pages. The 
titles to articles in periodicals are omitted, which will please those interested in 
the economics of scientific printing. Appendix 1 consists of a table giving the 
distribution of vitamins in foodstuffs. Appendix 2 contains a report of the con- 
ference on vitamin standards in London in June, 1931. At the end is a complete 
index. The survey as a whole is an admirable and complete summary of the 
development and present state of knowledge of the vitamins. The historical intro- 
duction and historical summaries elsewhere are models of their kind. The survey 
will be of great help to students in the vitamin field everywhere. Its manifest 
usefulness should tend to overthrow the statement in the preface that further 
revising may not be justifiable. It is hard to believe that the publication as 
proposed of a new journal. Nutrition Abstracts and Reviezvs, will meet fullj' the 
need for systematic and comprehensive summaries of the order of this survey. 


The Sputum: Its Examination and Clinical Significance. By Randall 
Clifford, M.D., Associate in Medicine, Peter Bent Brigham Hospital ; Assistant 
in Medicine, Harvard Medical School. Price, §4. Pp. 167, with 21 figures 
and 7 plates in colors. New York: The Macmillan Company, 1932. 

This book is offered as a practical guide in the examination of the sputum and 
in the clinical interpretation of the results. It aims to meet the needs of physicians 
and medical students in their own work. There are four sections. The first 
deals with the sputum in general and with practical points in its collection. The 
second section describes macroscopic examination: physical characteristics, gross 
constituents and chemical features. The third section deals with microscopic 
examination: the unstained smear, the Ziehl-Neelsen method of staining for 
tubercle bacilli. Smith’s gram-eosin stain and the Fontana stain. In the fourth 
section the character and clinical significance of the sputum in common diseases 
of the bronchi and lungs is discussed. The illustrations, twenty-one in black 
and white and seven in colors, are appropriate and helpful. The book is an 
authoritative guide to the microscopic examination of the sputum for clinical 
purposes. 



Books Received 


Handbuch der Blutgruppexkunde. Bearbcitet von Dr. H. Biirkle-de la 
Camo Privatdozent, Oberarzt der chirurgischen Uniyersitatsklinik Munchen, 
Dr M Hesch, Assistent am anthropologisch-ethnologischen Forschungsinstitut 
der Universitat Leipzig; Dr. G. Raestrup, o. Professor Dir^tor des Instituts 
fiir gerichtliche Medizin der Upiversitiit, Frankfurt a. M.; Dr. L. D. bchott, 
Facharzt fiir Haut- und Geschlechtskrankheiten ; Dr. P. Steffan, Marmegeneral- 
oberarzt, Chefarzt des Marine-lazaretts, Wilhelmshaven ; Dr. O. Thomsen, o. 
Professor, Direktor des Institiits fiir allgemeine Pathologic, Kopenhagen; 1. S. 
Wellisch, Senatsrat, Wien. Herausgegeben von Dr. Paul Steffan, Marinegene- 
raloberarzt und Chefarzt des Marine-lazaretts, Wilhelmshaven. Mit 125 Abbild- 
ungen und 3 Karten. Price, paper, 48 marks; bound, 50 marks. Munich: J. F. 
Lehmann, 1932. 


Essentials of Pathologv. By C. Russell Salsbury, M.D., C.M., Pro- 
fessor of Anatomy, University of Oklahoma. Price, S2. Pp. 270. New York: 
The Macmillan Company, 1932. 


The Cardiac Output of Man in Health and Disease. By Arthur 
Grolliuan, Ph.D., M.D., Associate Professor of Physiology in the Medical School 
of the Johns Hopkins University. Price, $4. Pp. 324, with 25 figures. Spring- 
field, 111.: Charles C. Thomas, 1932. 

Individuality of the Blood in Biology and in Clinical and Forensic 
Medicine. By Prof. Leone Lattes, Director of the Institute of Forensic Medi- 
cine in the University of Modena. Translated by L. W. Howard Bertie, M.A., 
B.M., B.Ch. (Oxon.). Revised from the French edition of 1929. Price, $7.50. 
Pp. 413. New York: Oxford University Press, 1932. 


Chemistry of the Opium Alkaloids. By Lyndon F. Small, Consultant 
in Alkaloid Chemistry, United States Public Health Service, University of Vir- 
ginia. Assisted by Robert E. Lutz, Associate Professor of Chemistry, University 
of Virginia. Prepared by Direction of the Surgeon General. Pp. 375. Supple- 
ment No. 103 to the Public Health Reports. Washington, D. C. : Superintendent 
of Documents, 1932. 


The Haemolytic Streptococci: Their Grouping by Agglutination. 
By Frederick \V. Andrewes and Ethel M. Christie. Medical Research Council, 
Special Report Series, No. 169. Price, 1 shilling 3 pence, net. Pp. 73. London: 
His klajesty’s Stationerj- Office. 1932. 


Psychology of Delinquency". By Grace W. Pailthorpe 
Medical Research Council, Special Report Series No. 170. Price, 2 shillings net' 
Pp. 113. London: His Majesty’s Stationery Office, 1932. 

Applied Bacteriology*. By Thurman B. Rice, A.AI MD Professor of 

Mi’- University School of Medicine and Tra°^i„g 
ghool for Nurses. Pnce, S2.S0. Pp. 276. New York : The Macmillan Comp” ", f 


AIedicina Fennic.v ii Anno Mcmxxxi 
Duodecim. Pp. 226. Helsinki: 1932. 


Edidit Societas Medicorum Fennica 
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Beitrage zur Klassifizierung der Tumoren des Mundes und seiner 
Nebenorgane. Inaugural Dissertation. Herman Richard Churchill, Pp. 48. 
Rostock: Carl Hinstorffs Hofbuchdruckerei, 1932. 

Tuberculous Disease in Children : Its Pathology and Bacteriology. 
By John W. S. Blacklock. Medical Research Council, Special Report Series 
No. 172. Price, 3 shillings, net. Pp. 155. London: His ^Majesty’s Stationery 
Office, 1932. 

Mikrobiologische und immunologische Forschungen unter Anwen- 
DUNG der Gewebezuchtung. Von Prof. Dr. Ren Kimura Direktor des Mikro- 
biologischen Institutes der Kaiserlichen Universitat zu Kyoto. Paper. Pp. 97, 
mit 2 Kurven im Text und 4 Tafeln. Kyoto, Isseido: 1932. 

Studies from the Department of Pathology, University of Pennsyl- 
vania. Edited by E. B. Krumbhaar. Volume 3. 1931-1932. 
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APPENDICITIS IN MEASLES 
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JACOB M. MORA, M.D. 

CHICACO 


VYarthin ^ recenti}' reported the huding of giant cells in the tonsils 
and pharyngeal mucosa of four patients who were in the prodromal 
stage of measles. He considered the change in the organs mentioned 
to be pathognonionic. A cervical lymph node removed {torn orre o{ the 
patients showed no such change. 

In his review of the literature up to the time of bis publication, be 
referred to an article by, Ewing - in 1909 and to one by Mallory and 
Medlar '■ in 1920 on the changes in the skin and mncoiis membranes in 
measles. None of these authors noted the occurrence of giant cells 
in the mucous membranes. Conunenting on their findings, Warthin 
stated : 

In measles either there is a difference in the pathology' of the lesion in the 
mucous membranes of tlie tonsil and pharynx from that of the buccal mucosa or 
these investigators^ missed what is to my mind the most striking feature of the 

lesion m the tonsil and pharyngeal mucosa. It seems most probable that they 
failed to recognize it 


Wartbni was apparenti}'- unaware of the fact that the findings in 
the tonsils in the course of measles to which he attributed such great 
imiMrtance were observed and reported twenty years before his publi- 
cation by Alagna,-* who, in 1908, studied eight children, from 1 to 4 
years old, who had died of measles, and reported his findings in 1911. 
ie hnuted his study to the changes in the nose and throat, the other 
oi^aus being stuxlied by Gaccio/ whose findings will be ment/oned later 

Wthout ttm- Ocfirate topograiMc relationship, masses of nuclei Lre 
een. consisting of groups of from eight to fifteen lying too-ether each 
h a distinct nuclear membrane. They resembled !wg:k^-7oe^"s 

picture described by Alagna is undoubtedly of the same nature as 
that observ ed and described by Warthin. 

‘"1 to Deparnuen. of Sorserv, Maun, 

1. Warthin A. S.; Arch. Path. 11:S64, 1931. 

James; J. Infect. Dh. 6:1, 1909 
o. Mallory, F. B., and Aledlar E M t tr p 

4 Alacm n- a. i r t ' J- Research 327 19?0 

H. Magna. G.. Ardi. f. Larv„g. Rhfn. 25:527 1911 
ti. Ciaccio, Carmelo; Yircbon-s Arrh f ^-i ^ 

s Arch. f. path, Anat. 199 -.378^ 19 ^^ 



758 


ARCHIVES OF PATHOLOGY 


In the histologic studies on cases of measles published after 1911 
there is no reference to the finding of giant cells in the tonsils until 
Warthin’s publication. The report of Ciaccio •’ in 1910 was based on 
a study of the same eight cases of measles the rhinolaryngologic aspects 
of which formed the basis of Alagna’s report. In Ciaccio’s report, no 
mention is made of an examination of the intestines and particularly 
of the appendix. There is a casual note on the rare occurrence of cells 
resembling megakaryocytes in the lumina of new-formed capillaries in 
the interstitial tissue of the lungs. Secher," in 1916, reported the autopsy 
findings in two persons who had died of enteritis during the course of 
measles. In his review, he quoted the report of Alagna, but did not 
state whether he had examined the tonsils in his own cases, nor did he 
mention an examination of the appendix. In the intestinal tract, the 
lymphatic tissues were swollen, particularly Peyer’s patches, which 
resembled those seen in typhoid fever, but they were not ulcerated. 
There is a detailed microscopic report of the changes in the lymphatic 
tissue of the intestinal tract, but giant cells were not noted. Abramow " 
observed giant cells in the skin of patients who had died during the 
course of measles. Pie did not mention details concerning the structure 
of the giant cells, but a picture shows that they do not in the least 
resemble the giant cells seen in the tonsils. In Abramow’s cases, the 
giant cells were not seen before the fourth day after the appearance 
of the rash. 

After Warthin’s article was published, Finkeldey ® reported, in 1931, 
the finding of the chai'acteristic giant cells in the tonsils removed 
operatively from a child 7 years old in whom clinical measles appeared 
three days after the operation. He referred to the publication of 
Alagna in 1911, but emphasized the fact that in his case the changes 
in the tonsils were already present in the prodromal stage of the disease, 
while in the cases of Alagna the tonsils were examined after the patients 
had died as a result of the disease. The same difference holds true for 
the four cases of Warthin. 

Herzberg ® reported in January of this year the finding of similar 
giant cells in the lymph follicles of an appendix that was removed 
from a child 6 3'^ears old. Four da^'^s following operation, a typical 
measly rash developed. Herzberg’s report seems to be the first in the 
literature with a mention of the finding of giant cells in the appendix 
in the prodromal stage of measles. 

The observation of a similar case in the Mount Sinai Hospital 
prompted us to place it on record. 

6. Secher, K. : Berl. klin. Wchnschr. 53:250, 1916. 

7. Abramow, S. : Virchows Arch. f. path. Anat. 232:1, 1921. 

8. Finkeldey, W. : Virchows Arch. f. path. Anat. 281:323, 1931. 

9. Herzberg, Mortimer: J. A. M. A. 88:139, 1932. 
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DAV1DS0HN-j\I0RA— appendicitis in measles 

C VSE 1 — A bov 6 years old was admitted to the Islount Sinai Hospital in the 
service of Dr. H. M. Richter on lilay 17, .1929. His temperature on admission was 
100 F.; his pulse rate, 112; his respiration rate, 24. There was pain m the right 
lower quadrant of the abdomen, accompanied with nausea and vomiting. The mothei 
stated that the condition started on the evening before admission, with generalized 
abdominal pain, which then localized in the right lower iliac region and was associ- 
ated with vomiting. Two days before that there was marked swelling of the 
cervical glands on the left side, which subsided on the following day. On physical 
examination there were slight congestion of the pharyngeal mucosa and tenderness 
in the right iliac region. The white blood cell count was 17,800, with 77 per cent 
polymorphonuclear leukocytes. The diagnosis of acute appendicitis was made, and 
the patient was operated on within one hour after admission. Dr. Richter, who per- 
formed the operation, described the appendix as being “large, thick, bulbous at distal 
end, soft, fluctuating and filled with pus.” The diagnosis of the pathologist was 
“gangrenous appendicitis.” 

On the day following operation, the temperature began to rise, reaching 105.2 F. 
in the evening; the pulse rate was 138 and the respiration rate 40. Congestion of 
the mucous membranes of the mouth and swelling of the left cervical glands were 
noted. A moderate cough developed, with rales in the bases of the lungs. On the 
morning of the third postoperative day a rash appeared. The diagnosis of measles 
was made. The further course of the measles and the postoperative recovery were 
uneventful, and the child left the hospital on the ninth day following admission. 

Reexamination of the histologic sections, prompted by the report of Herzberg, 
revealed changes as follows; The lymph follicles showed the central cell exhaus- 
tion mentioned by the previous authors. Numerous giant cells were present having 
the same appearance as those seen in the photographs published by Warthin, Finkel- 
dey and Herzberg. They varied in size, in the number of the nuclei and in the 
distinctness of the surrounding protoplasm. 

Herzberg emphasized in his report that he did not see migration of the giant 
cells into the mucosa. In our case, giant cells were present in the mucosa in con- 
siderable numbers, particularly in the subepithelial layer (fig. 1 C). Some were 
seen passing tlirough the epithelial lining. The lumen was filled with an exudate 
consisting of neutrophilic leukocytes and fibrin. In the midst of it there was a 
clump of nuclei strongly suggesting a giant cell similar to the smaller variety seen 
in the mucosa. The mucosa and all the other laj^ers were densely infiltrated b}' 
neutrophilic leukocytes. The finding of acute suppurative appendicitis coincident 
with the changes characteristic of measles is of considerable practical interest, 
emphasizing that appendiceal symptoms during the course of measles may be due 
to actual inflammation of the organ, requiring surgical interference, and that they 
should not be discounted lightly as being a part of the general clinical picture of 
measles. 

Since this case was presented at the meeting of the Chicago Pathological Society, 
we have had the opportunity to studj^ three additional cases. In the second case, 
the appendix was removed two da.vs after the appearance of the cutaneous eruption 
of measles and at least four days after the onset of photophobia. The third was 
a case of appendicitis occurring during the prodromal stage of measles. In the 
fourth case, the appendicitis appeared, and the operation was performed, followino- 
recovery from measles. “ 


Case 2.-A boy 8^ years old was admitted to the Contagious Disease Denart- 
ment of the Cook County Hospital, in the service of Dr. B. M. Gasul, on AprS 27, 

f n" H ^ admission; then a cough developed 

ollowed by photophobia, and for the twenty-four hours preceding his admission to 
the hospital he experienced severe generalized abdominal pain, which became local- 
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Fig. 1 (case 1). — A, photomicrograph showing a germinal center with three dis- 
tinct giant cells , X 220. B, photomicrograph of a high power magnification of a 
portion of the area shown in A. It includes the giant cell seen at the upper border 
of the germinal center. The clumped nuclei of the giant cell are surrounded by a 
wide zone of clear protoplasm. C, photomicrograph showing the giant cells in the 
subepithelial layers of the mucosa. The}’’ are mainly of the smaller compact variety ; 
X 120. 




Fig, 2 (case 2). — A, photomicrograph showing a portion of the mucosa and a 
lymph follicle. The mucosa is diffusely infiltrated by neutrophilic leukocytes. A 
giant cell of the small compact variety is seen in the lower half of the follicle. The 
nuclei cannot be distinguished at this magnification ; X 100. B, a higher magnifica- 
tion of the giant cell seen in A. Here five distinct nuclei can be seen. The proto- 
plasm in this small compact variety is very scanty; X 1,800. C, photomicrograph 
showing a characteristic multinucleated giant cell in the left lower corner. The 
two other giant cells in the central portion and in the right upper corner are less 
distinct ; X 320. 
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ized in the right iliac region on the morning of admission. At about the same time 
with the onset of the abdominal pain there appeared a generalized cutaneous erup- 
tion. When examined on admission, he had Koplik’s spots ; his rash was macular 
and papular, covering the trunk and face. There were localized marked tenderness 
in the right iliac region and slight rigidity. Examination of the blood showed: 
hemoglobin, 80 per cent; red blood cells, 4,300,000; white blood cells, 12,000. The 
urine was normal. The diagnosis of acute appendicitis and measles was made. At 
the operation, which was performed two days after the appearance of the cutaneous 
eruption, more than four days after the onset of photophobia, and over five days 
after the respiratory symptoms had set in, a gangrenous retrocecal appendix was 
found. The child made an uneventful recovery. 

Slides prepared from one block showed diffuse infiltration by neutrophilic leuko- 
cytes and fibrin. A diagnosis of diffuse suppurative appendicitis was made by 
Dr. Perry G. Melnik of the Pathological Laboratories of the Cook County Hospital. 
Dr. Richard H. Jaffe, pathologist of the Cook County Hospital, kindly permitted 
us to study the remaining portion of the appendix. Serial sections were prepared. 
Most sections showed a ver}^ intensive, diffuse infiltration of all the Ia 3 "ers of the 
wall by neutrophilic leukocytes and by fibrin, and extensive areas of necrosis lead- 
ing to destruction of the mucosa and to marked desquamation of the epithelial and 
subepithelial laj'ers. The normal histologic structure was obscured by the inflam- 
matory infiltration. In a fair number of the sections, small multinucleated cells 
were found in the lymph follicles and in the subepithelial layers, resembling the 
small, compact, multinucleated cells seen in our first case. They had only a small 
number of nuclei (about from 3 to 6) and a scanty amount of protoplasm. With 
the help of high magnification, the single nuclei could be distinguished (fig. 2B). 
In a small portion of one block, large, typical multinucleated giant cells were found 
in a lymph follicle (fig. 2 C). 

The ver}’’ small number of the characteristic giant cells found in this 
appendix, despite a study of serial sections of almost the entire speci- 
men, is of considerable interest. It confirms the observation of Herz- 
berg,® who was able to find giant cells in his case also only in a very 
limited portion of the appendix. The possible explanations of the 
scarcity of the giant cells will be discussed later. 

Case 3. — A boj', aged 6, was admitted to the surgical department of the Michael 
Reese Hospital on May 28, 1932. His temperature had been elevated for the pre- 
ceding two days, and for twenty-four hours he had been complaining of a sharp, 
continuous pain in the right iliac region. His previous history was irrelevant. 
When he was examined on admission, his temperature was 102.6 F. ; his pulse rate, 
140; his respiration rate, 40. The tonsils were enlarged and congested. No other 
changes were noted in the mucous membrane of the mouth. The cervical lymph 
glands were slightly swollen. There were tenderness and rigidity in the right iliac 
region. Examination of the blood showed; red blood cells, 4,400,000; white blood 
cells, 12,150; potymorphonuclear leukocytes, 82 per cent; lymphocytes, 18 per cent. 
In the urine, some acetone was found, but no other abnormalities. The diagnosis 
of acute appendicitis was made, and the child was operated on immediately. At 
the operation, an acutely inflamed appendix was found. 

Dr. Otto Saphir, pathologist at the Michael Reese Hospital, examined the 
specimen. He found gross and microscopic evidences of acute diffuse suppurative 
appendicitis. Besides the inflammatory changes, there were numerous giant cells 
containing from 3 or 4 to 30 or more nuclei. The nuclei were closely packed with a 
narrow rim of free peripheral cc^toplasm. The nuclear chromatin was abundant and 
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coarsely trabeculated, strongly suggesting lymphocytic or plasma cell nuclei. The 
pathologic diagnosis was ; “Acute dilfuse suppurative appendicitis with giant cells 
in the appendix, characteristic of measles.” Dr. Saphir’s diagnosis was confirmed 
in the further course of the disease. Two days following the operation, a maculo- 
papular rash appeared, and Koplik’s spots were noted. There were 8,600 white 
hlood cells. The diagnosis of measles was made. The child was isolated. The 
further course and recovery were uneventful. The child left the hospital on 
June 2, 1932. 



Fig. 4 (case 3). — A, a very high magnification of the giant cell seen in the 
lowermost portion of figure 3 B. The nuclei show' a peripheral arrangement. The 
protoplasm is granular; X 1,600. B, the same as A; X 2,400. 


Of the three blocks that W'ere studied, tw'o w'ere the site of very intensive inflam- 
matory changes, as described by Dr. Saphir, and in a large number of sections no 
giant cells could be detected. The third block, w'ith only mild inflammatory changes, 
showed large numbers of the characteristic giant cells. In some sections up to 30 
giant cells w'ere counted in a low' pow'er field (fig. 3), but most fields had a lesser 
number. Only very few giant cells were seen in the lymph follicles ; most of them 
were present in the mucosa, particularly in the subepithelial layers. 
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C 4. — A boy, 7 years old, was admitted to the Mount Sinai Hospital in the 
service of Dr. Philip L. Aries on May 19, 1932. About ten days previously Kophk’s 
spots bad appeared, and nine days previously a generalized cutaneous eruption had 
developed, diagnosed as measles. A younger child in the same family was recover- 
ing from measles. The disease in the case of the boy was mild. He had been out 
of bed for about four days when, on the evening before admission, he was seized 
with generalized abdominal pain, which soon became localized in the right iliac 
region. At the time of admission, there was marked tenderness with rigidity in 
the painful area. The temperature was 101 F. Examination of the blood showed 
9,600 white blood cells, with 76 per cent polymorphonuclear leukocytes and 24 per 
cent lymphocytes. A diagnosis of acute appendicitis was made, and at operation 
an acutely inflamed, gangrenous retrocecal appendix was found. The further course 
and recovery were uneventful. 

Histologic examination of the removed, grossly diseased appendix showed acute 
diffuse suppurative appendicitis and periappendicitis. Serial sections of the entire 
appendix were studied, but giant cells could not be found. 

COMMENT 

The abundance of the characteristic giant cells in the first and third 
cases of the series, their scarcity in the second and their complete 
absence in the fourth case suggest a relation between the presence of 
tlie giant cells in the lymph follicles and the subepithelial layers of the 
mucosa of the appendix and the stage of measles. In the two cases 
with the large numbers of giant cells the appendixes were removed two 
days before the appearance of the rash; in the second case, in which 
the giant cells were very scarce, the appendix was removed two days 
after the appearance of the rash, and in the fourth case, in which no 
giant cells were found, the appendix was removed nine days following 
the appearance of the cutaneous eruption. In the third case, the giant 
cells were found only in the parts of the appendix not markedly 
changed by the inflammatory process. While in the second case the 
relatively advanced stage of measles at which the appendix was removed 
was probably the main cause for the scarcity of the giant cells, the 
difl'use suppurative inflammatory process in the entire organ, which 
obscuted the histologic relations and the c^Tologic details, ma}' have 
been an additional factor. 


SUiU-MAKY 


A histologic study was made of four appendixes, two of which were 
removed during the prodromal stage of measles, one during the course 
of the disease proper, and one after recovery. The presence of the 
characteristic giant cells in the mucosa and in the lymph follicles seems 
to have depended on the stage of the disease during which the organ 
was removed. The impression was gained that giant cells are rardv 

iHo appendix where profound diffuse inflanv 

matoi) changes m the mucosa are present. 



PRIMARY IDIOPATHIC MUSCULAR HYPERTROPHY 
OF THE ESOPHAGUS' WITH NARROWING 
OF THE LUMEN 

DAVID A. WOOD, M.D. 

SAN FRANCISCO 

Seven cases of primary idiopathic muscular hypertrophy of the 
esophagus with stenosis in which autopsy was performed have been 
recorded in medical literature. This condition is such a rarit}'^, and 
the etiologic factors are so obscure that e^’^er}'^ new case reported may 
assist in elucidating its occurrence. I shall discuss briefly a case 
observed in the Stanford Medical Service at the San Francisco 
Hospital. 

REPORT OF CASE 

Climcal History. — P. N., an American grocer, aged 69, was admitted to the 
San Francisco Hospital on Aug. 16, 1929, complaining of pain that had been present 
in both legs for seven months, weakness and inability to walk. During the past 
four years his habits had been irregular, he had consumed large quantities of 
alcoholic liquors, his appetite had graduallj' “dropped off,” he had had “gas on 
the stomach,” and his food “had not digested.” He had had occasional gagging 
when he tried to eat, but no vomiting. For three weeks he had had diarrhea. One 
week before his entry into the hospital he had gone to bed and had not been able to 
get out since. Prior to this he had never been sick. 

He appeared undernourished. The lungs were clear. The heart was normal. 
The peripheral blood vessels were markedly sclerosed. The blood pressure was 
115 systolic and 85 diastolic. Marked wasting of the e.xtremities and hyperesthesia 
of the legs were present. The reflexes were normal. Urinalysis revealed a light 
cloud of albumin and occasional granular casts. The blood was normal, except for 
a white blood cell count of 67,000, with 64 per cent polymorphonuclear leukocytes 
and 32 per cent lymphocytes. The Wassermann reaction was negative. 

The patient became progressively weaker. Five days after his entry, administra- 
tion of a barium meal was attempted, but roentgen examination was unsatisfactory 
because the meal gagged the patient. Examination at a later date was suggested 
in order to rule out possible carcinoma of the esophagus. Following the meal, the 
man declined rapidly and died two days later. 

The clinical diagnosis was : chronic alcoholism, malnourishment and dehydration, 
generalized arteriosclerosis and possible esophageal cancer. 

Necropsy . — Necropsy was performed on the day of death. The bod}" was that 
of a strongly built, emaciated man, aged 70, of medium stature. 

The anterior mediastinal tissue, the parietal pericardium, and the epicardium over 
the right side of the heart contained a large amount of fat. The heart was about 


From the Department of Pathology of the Stanford Universit}" School of 
Aledicine. 
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The lungs 


three-fourths normal size. The aorta showed marked atheromatosis, 
showed old apical scars and moderate anthracosis. 

The mucosa of the trachea was smooth and regular, showing no fistulas or other 
abnormalities. The trachea measured 7 cm. from the cncoid cartilage to le i u 
cation and was 5 cm. in circumference. 

The esophagus was in normal position. On cut section there was marked hyper- 
trophy of the muscular wall in the lower third, involving chiefly the inner or 
circular layer and producing marked narrowing of the lumen in this region (fig. 1). 



Fig. 1.— -A cut section of esophagus, showing the marked hypertrophy of the 
muscular wall in the lower third. 


The esophagus measured 19 cm. from the level of the cricoid cartilage to the 
cardiac orifice into tlie stomach. Ten centimeters below the cricoid cartilage the 
wall of the esophagus measured 3 nun. in tliickness, and from this level distally 
there was a gradual, symmetrical and uniform increase in thickness until at the 
cardia the wall measured 12 mm. in width. Of this, the inner muscle layer measured 
7 mm., and the outer, 3 nim. The mucous membrane was smooth and intact 
throughout, and showed no diverticula, fistulas or areas of dilatation. 

A cratcr-likc shallow diverticulum, I cm. in diameter, was found in the cecum. 
The mucosa of the colon throughout showed a number of small ulcers, which rant^ed 
in size up to 6 mm. in diameter. ” 
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The stomach contained a small amount of j'cllowish mucus. A small amount of 
residual barium was found in the fundus. 

The liver was small, measuring 20 by 16 by 6.5 cm., and showed a moderate 
amount of fat on section. 

The anatomic diagnosis was : arteriosclerosis, general, moderate ; hypertrophy of 
the esophagus, with narrowing of the lumen ; colitis, acute, ulcerative ; alcoholism, 
chronic; diverticulum of the cecum; tuberculosis, pulmonarj', apical, healed; fatty 
liver. 

Histologic Exatnination . — The esophagus (1 to 2 cm. above the cardia) showed 
marked h 3 'pertrophy of the longitudinal and circular muscle laj'ers, especially of the 



Fig. 2. — A microscopic section of the esophageal wall just above the cardia; 
X 8. 


latter. The mucosal epithelium was of stratified, squamous type and of normal 
thickness. Some of the superficial cells showed beginning keratinization. 

A longitudinal section of the hypertrophied area of the esophagus showed that 
the circular layer was about three times the width of the longitudinal (fig. 2). No 
round cell infiltration or other abnormalities were noted. The epithelium was of 
normal thickness and appearance. The papillae showed no abnormalities. The 
nerve ganglions were normal. The surrounding blood vessels showed a slight thick- 
ening of their walls. 

The cardia was normal. 

The liver showed moderate congestion with beginning atrophy of the central 
cells and moderate fatty infiltration. 
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SPECIAL FEATURES OF THE CASE 

1. The age of the patient was 69 years; the se.<, male. 

2. There was no history of difficulty in swallowing, except for progressive 
failure of appetite during the past four j^ears. 

3. The heart was atrophied, and there were no enlarged mediastinal nodes or 
tumor masses that might have exerted pressure on the esophagus. 

4. The esophagus was of normal length. Absence of diverticula, fistulas, etc., 
was demonstrated. 

5. The hj'pertrophy was most marked in the circular muscle layer of the 
esophagus, beginning below the bifurcation of the trachea and becoming progres- 
sively greater, extending to the cardia. 

6. The lumen of the area in which hypertrophy was present was narrowed. 

7. There was no dilatation above the area in which hypertrophy and narrowing 
of the lumen occurred. 

8. The cardiac orifice was normal, with no evidence of stricture or of obstruction. 

9. There were no microscopic lesions in muscle, nerve ganglions, interstitial 
tissue and mucous membrane. 

PATHOLOGY OF IDIOPATHIC MUSCULAR HYPERTROPHY 
OF THE ESOPHAGUS 

In a review of the cases which have been reported in the literature 
and in conjunction with the case that I have described, I shall attempt 
to summarize briefly present knowledge concerning the occurrence and 
the nature of this type of esophageal hypertrophy. This condition may 
truly be rated among the pathologic curiosities. Owing to the vagueness 
or the absence of symptoms, it is difficult to make a diagnosis during 
life. For that reason all the known cases have lieen discovered at 
autopsy. In the seven cases previously reported the ages of the patients 
ranged from 39 to 68 years. Six of the patients were men ; one, a 
woman. 

Historically, this condition is discussed by the earlier authors, most 
of whom, however, had not seen actual cases. 

Zenker and Ziemssen ^ up to 1878 had never observed a case of 
pure idiopathic muscular hypertrophy, although they conceded that such 
an independently occurring hypertrophy with stenosis was possible. 

Forster - and Niemeyer ® in 1865 stated that esophageal stenosis with 
muscular hy]iertroph)' might occur, but that they beliei'ed it to be 
caused by “chronic catarrh.’’ 


1. Zenker. F. A., and Ziemssen, H.: Handbuch der speziellen Pathologie und 
Thcrapie, Leipzig, F. C. W. Vogel, 1878. 

IS 63 " der pathologischen Anatomic, Leipzig, L. Voss, 
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Birch-Hirschfeld ■* in 1887 wrote that in some cases of marked 
hypertrophy no reason for the stenosis was demonstrable. 

Kitt= in 1895 mentioned the interesting occurrence of this condi- 
tion in horses, namely, hypertrophy of the esophageal wall of as much 
as an inch in cross-section, converting the esophagus into a hard, thick, 
rigid tube. Interestingly, the condition involved chiefly the circular 
musculature. 

Thus, in the older literature a few references to this condition can 
be found. However, these reports lack exhaustive descriptions, as well 
as accounts of microscopic examinations. 

Recently. Henke and Lubarsch ® included only two cases as Avell 
authenticated ; these are the cases of Elliesen ' and Ehlers.® For the 
period 1888 to 1930 I found described in the literature seven cases 
which I consider genuine and which were not associated with malignant 
change or with proximal dilatation. These are the cases of Pitt,® 
Rolleston,^” Elliesen,' Ehlers,*' Briicke,'' Rake and Goedel.^® 

ETIOLOGY OF HYPERTROPHY OF ESOPHAGEAL MUSCULATURE WITH 

NARROWING OF THE LUMEN BUT WITHOUT PROXIMAL DILATATION 

Many etiologic and contributing factors in esophageal hypertrophy^ 
have been cited, such as: (a) simple overwork, due to the swallowing 
of large bites of food; (b) foci of nerve irritation, causing achalasia; 
(c) stenosis due to compression, i. e., by a hypertrophied heart, enlarged 
mediastinal nodes, an aortic aneurysm, etc.; (d) obstruction from 
within, obliteration stenosis, stenosis caused by carcinoma, annular 
hypertroplty; (e) stricture following erosion and chronic ulceration, 
and (/) chronic catarrh. 

None of these many factors is common in the cases reviewed. 
Simple overwork and foci of irritation seem unimportant. 

Compression stenosis can likewise be discarded, although its impor- 
tance has been emphasized by several authors. Pitt ® and Wilks and 

4. Birch-Hirschfeld, F. V. : Lehrbuch der pathologischen Anatomic, Leipzig, 
F. C. W. Vogel, 1887. 

5. Kitt, Theodor: Lehrbuch der pathologischen Anatomic, Stuttgart, F. Enke, 
1895. 

6. Henke, F., and Lubarsch, O. : Handbuch der speziellen pathologischen 
Anatomic und Histologic, Berlin, Julius Springer, 1926, vol. 4, p. 105. 

7. Elliesen: Virchows Arch. f. path. Anat. 172:501, 1903. 

8. Ehlers: Virchows Arch. f. path. Anat. 184:512, 1907. 

9. Pitt, G. N.: Tr. Path. Soc. London 39:109, 1888. 

10. Rolleston, D. D.: Tr. Path. Soc. London 50:69, 1899. 

11. Briicke, E. T. : Virchows Arch. f. path. Anat. 270:880, 1928. 

12. Rake, G. W.: Guy’s Hosp. Rep. 166:145, 1926. 

13. Goedel, A.: Wien. med. Wchnschr. 79:967, 1929. 
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Moxon “ noted association of hypertrophy of the esophagus with that 
of the heart. Against compression by mediastinal masses are their 
absence in this series of cases and their common occurrence as com- 
pared with the incidence of the esophageal lesion. 

Obstruction fi'om within does not occur in this series. Greigh 
pointed out that in cases with obstruction from within, the outer as 
well as the circular muscle layer is hypertrophied. He attempted to 
distinguish between the hypertrophy occurring subsequent to congenital 
stenosis and that in the cases of so-called ■ idiopathic dilatation. In the 
former, the hypertrophy affects both longitudinal and circular layers; 
in the latter, onl)' the circular. 

Briicke advanced the theory that the condition is equivalent to 
diffuse myoma, but this was denied by Goedel,^^ who said that it is 
wrong to speak of “diffuse myoma of the esophagus,” since the change 
is concerned with a quantitative increase only, which in every respect 
is of regular growth. 

Chronic catarrh was for a long time held to be associated with 
muscular hypertrophy of the esophagus, but this idea has been generally 
abandoned. 

Niemeyer ® stated that stenosis of the esophagus may at times depend 
on hypertrophy of the musculature and interstitial connective tissue. 
The mucosa is always simultaneously thickened with the increase in 
connective tissue and nonuni formly swollen. 

Roe reported a case in which there was an increase in the thick- 
ness of the esophageal wall in the vicinity of the tracheal bifurcation. 
^Microscopically, the muscular fibrillae had become degenerated and had 
been replaced b)-^ a connective tissue formation. Therefore, the actual 
condition was pseudohypertrophy. 

Goedel inclined to the hypothesis of an embryonic anomaly, — of 
a primary congenital disturbance of growth in the sense of an inclination 
of the esophageal musculature to overgrowth. He believed that the 
“endogenous factor of the individual, inborn predisposition to increased 
growth.” plays an important role in the case of all hypertrophies, even 
the acquir-ed. 

Elliesen,' having reviewed all the possibilities, found no satisfactory 
explanation, and therefore felt justified in saying that the condition 
appeared to be idiopathic, affecting chiefly the male sex, and occurring in 
middle or later life. 


14. ilks and Moxoii: Tr. Path. Soc. London 39:107, 1888. 

15. Greigh. D. M.; Edinburgh M. J. 26:342, 1921. 

16. Roc. J, O. : New York M. J. 53:289, 1891. 
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COMMENT 

A clear distinction should be made between the cases discussed 
here and those with dilatation of the esophagus (esophagectasia), which 
are recognized not infrequently and are by no means uncommon. 
Although the two conditions are anatomically different and vastly apart 
in incidence, they have common developmental factors. One might 
even be inclined to propose the thesis that they are manifestations of 
the same process, dilatation occurring as a sequel to hypertrophy and 
stenosis. Symptoms as a rule do not arise until the dilatation has 
become well established. 

Probabl}'^ the most nearly correct interpretation is that the muscle 
hypertrophy occurs as the result of a completely compensated achalasia 
of the esophagus. This hypothesis was first suggested by Dr. Brown 
Kelly and Prof. S. G. Shattock in discussing Rolleston’s case.^” 
This would place the hypertrophy as one of the sequelae of “cardio- 
spasm.'’ 

In the majority of cases of both conditions, that is, hypertrophy 
with narrowing of the lumen and ectasia, no lesions are found, the 
cause of the obstruction, if existent, being attributed to functional dis- 
turbances. In only one of the cases in this series were microscopic 
lesions found. Sir Arthur Keith, who examined Rake’s slides, noted 
that the large size of the ganglions present was similar to that found 
in ganglions near the pelvic-rectal sphincter in Hirschsprung’s disease, 
and Hurst expressed the belief that the latter condition is due to an 
achalasia of the pelvic-rectal junction. Hurst also expressed the belief 
that the majority of cases of esophageal achalasia are due to progressive 
organic disease involving Auerbach’s plexus in the lower part of the 
esophagus. In Rake’s case, the most advanced lesions were in the 
plexus below the hypertrophy, possibly leading to lack of coordination 
or spasm of the esophagus in the diseased portion. As a result, hyper- 
trophy occurred proximally. 

17. Achalasia, failure to relax, defined by Hurst (Proc. Roy. Soc. Med. 12 : 34 , 
1918) as a functional stenosis due to failure of the cardia to relax. 

18. Shattock, S. G.: Proc. Roy. Soc. Med. 12 : 95 , 1918-1919. Hurst, A. F.: 
Proc. Roy. Soc. Med. 12 : 34 , 1918. 

19. Cardiospasm, increased muscular tonicity or spasm of the musculature at 
the cardia. There is much discussion in the literature as to which condition is 
primar 3 % cardiospasm or phrenospasm. The latter is a functional spasm of the 
musculature of the crura forming the margins of the hiatus, resulting in stenosis at 
the diaphragm — the stenosis, therefore, not being primarilj' esophageal (Jackson, 
Chevalier: Proc. Roy. Soc. Med. 12 : 35 , 1918-1919. Hill, G. W.: ibid, p. 66 ). 
For the purpose of this paper, however, it suffices to saj^ that general ectasia of the 
thoracic gullet is secondar}^ to primar}’- obstruction of one or the other portions of 
the phrenocardiac segment of the esophagus,- brought about 63 ^ muscular malaction 
or overaction. 
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H)'pertrophy occurs as long as compensation is maintained, then 
dilatation. This is analogous to what happens with the heart in hyper- 
tension, and with the urinary bladder in obstruction, and, in fact, is 
true of any tubular -muscular organ. Nerve lesions are not necessary, 
because there may be an inherent failure of the muscle to maintain 
compensation. 

Those cases in which the hypertrophy commences above the cardia 
may be explained satisfactorily on the basis of the compensated 
achalasia. However, in those cases in which the hypertrophy continues 
into the cardia this explanation hardly seems satisfactory. 

CONCLUSION 

Cases of ectasia occur in all age groups, whereas those of hyper- 
trophy with stenosis have been observed so far only in persons past 
39 years of age and chiefly in the male sex. If the two were related 
to each other, h 3 ’’pertrophy should be found in the earlier age group. 
As Goedel has written, “there seems to be some inherent, congenital 
factor which determines the occurrence and tendency for hypertrophy 
in ‘idiopathic’ as well as in acquired hypertrophies.” The wide vari- 
ation in the degree of the hypertroph)' that occurs under similar given 
conditions is well known. As to the ultimate reasons for these inherent 
variations and for the achalasias, one is still in the dark. It will suffice 
here to say, however, that these two factors, first, the congenital tendenc}'' 
to hypertrophy, and second, the development of a functional, com- 
pletely compensated achalasia, may be of some importance in the muscu- 
lar hypertrophy with narrowing of the lumen. In conclusion one has 
to acknowledge that no adequate explanation at present is available, 
although the hypothesis of a completely compensated achalasia may have 
some merit. 

SUMMARY 

A case of primary muscular hypertrophy of the esophagus affecting 
chiefly the circular layer, and accompanied by narrowing of the lumen, 
has been reported. The literature has been reviewed and searched for 
reports of similar cases, and several have been found. The views per- 
taining to the etiology of muscular hypertrophy with stenosis have 
been presented. The relation of this condition to ectasia of the esopha- 
gus has been discussed. The condition must still be considered as 
“idiopathic” until more is known of possible congenital tendencies to 
excessive development, and of the relation of the condition to achalasia 
of the esophagus. 



INFLUENCE OF LIVER EXTRACT AND ACUTE 
INFECTION ON THE RETICULOCYTES AND 
BONE MARROW OF PIGEONS 

GULLI LINDH MULLER, ]\r.D. 

BOSTON 

In their first series of patients with pernicious anemia who were 
treated by liver therapy, Minot and Murphy ^ noted that infection 
inhibited the prompt reticulocyte response and the general improvement 
ordinarily obtained. This observation has subsequently been confirmed 
by many other investigators.- The exact mechanism, however, of the 
action on the bone marrow and the blood of the substance effective in 
pernicious anemia, as well as of tbe neutralizing effect of infection on 
the reticulocyte response, is still obscure. 

The experimental approach to the question of the mechanism of the 
action of the principle effective in pernicious anemia has yielded little 
positive information. The potent material does not significantly influence 
the peripheral blood of normal rats,^ rabbits and dogs.'* Neither in 
anemias experimentally produced in mammals has any significant effect 
been obtained which could be ascribed to the action of the principle 
effective in pernicious anemia." However, ifigeons seem to be peculiarly 
sensitive to the potent material, and it has been shown ® that relatively 
pure liver extracts injected intravenously, as well as commercial liver 
extract no. 343 (N. N. R.) fed by mouth, cause a typical reticulocyte 
response in normal pigeons. It was also noted that one bird that failed 
to show an increase in reticulocytes had a severel}' ulcerated mouth. It 

The expenses of this investigation were defrayed in part bj' the J. K. Lilly 
gift to the Harvard Medical School. 

From the Thorndike Memorial Laboratory, Second and Fourth Medical Ser- 
vices (Harvard), Boston City Hospital, and the Department of Medicine, Harvard 
Atedical School. 

1. Minot, G. R., and Murphy, W. P.; J. A. AI. A. 87:470, 1926. 

2. (a) Vaughan, J. AI. : Quart. J. Aled. 23:90, 1930. (6) Davidson, L. S. P-, 
and Gulland, G. L. : Pernicious Anaemia, London, Henry Kimpton, 1930. 

3. Vaughan, J. A'L, and Aluller, G. L. : J. Clin. Investigation 11:129, 1932. 

4. Adlersberg, D., and Gottsegen, G. : Arch. f. exper. Path. u. Pharmakol. 
142:323, 1929. 

5. Vedder, A.: Nederl. tijdschr. v. geneesk. 72:4411, 1928. Vedder A.: 
Ergebn. d. inn. Aled. u. Kinderh. 38:272, 1930. Orban, AI. ; Alonatschr. f. 
Kinderh. 42:402, 1929. Robscheit-Robbins, F. S.: Physiol. Rev. 9:666, 1929. 
Davidson and Gulland.-’’ 

6. A^aughan, J. AI.; Aluller, G. L., and Zetzel, L. : Brit. J. Exper. Path. 
11:456, 1930. 
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therefore seemed as if sepsis, interfering with the response to the 
principle effective in pernicious anemia in man, might also play the same 
role in pigeons. 

To elucidate further the action of liver extract on the red blood cells 
in the bone marrow, and to obtain some possible explanation for the 
failure of an adequate reticulocyte response in patients with pernicious 
anemia who were suffering from infections, a series of experiments has 
been carried out with the pigeon as the experimental animal. This paper 
deals with influence of acute infection and of administration of liver 
extract on the reticulocytes in the peripheral blood and on the histologic 
changes occurring in the bone marrow of pigeons. 

METHODS 

Healthy adult pigeons were used throughout. They were kept under standard 
laboratory conditions in individual cages and supplied daily with fresh water and 
a food mixture obtained in the market under the name of “pigeon feed.” Grit 
was also supplied. On this regimen, untreated adult birds maintain their weight 
and general appearance of well-being indefinitely. All the animals were allowed 
to become stabilized as to weight and composition of the blood before the experi- 
ment was begun. These precautions are necessary because it has been found in 
this laboratory that young birds, in some instances, maintain a high reticulocyte 
count up to 6 months of age, and pigeons received in poor condition from the 
market respond with a reticulocyte rise when put on an ample diet. 

The total number of red blood cells were counted and the hemoglobin content 
was determined at frequent intervals, and a smear of blood was taken almost 
daily for a count of the reticulocytes. At various stages, tissues from the liver, 
spleen and bone marrow were obtained by autopsy. The character of the tissues 
fixed in Zenker’s fluid and stained with eosin and methylene blue (methylthionine 
chloride, U. S. P.), was correlated with the state of the peripheral blood. The 
radial bone marrow was used for comparisons, because this marrow in most healthy 
adult birds is mainly fatty, and increased hyperplasia and extension of the marrow 
can therefore be determined with ease. In a small number of animals, intravital 
puncture of the bone marrow was performed under local anesthesia before the infec- 
tion or the administration of liver extract, in an attempt to correlate the changes 
of the bone marrow before and after the experimental procedure in the same animal. 
So as not to introduce an extraneous factor, only birds with minimal bleeding at 
the biopsy were employed. 

In all, ninety-si.x pigeons were used, Thej^ were divided into three groups, 
which were given; (1) Staphylococcus aureus infection intramuscularly, (2) liver 
extract no. 343 (N. N. R.) by mouth, and (3) both infection and liver extract. 


I. EFFECT OF INFECTION ON THE RETICULOCYTES AND THE 

BONE MARROW 

The organism used was obtained from a fatal case of Staph, aureus 
septicemia in man. and only this one strain was employed. Sixteen 
hour broth cultures were injected into the pectoral muscle in doses of 
from 0.5 to 1 cc. As a rule. 0.75 cc. was employed, as 0.5 cc. did not 
call forth striking changes, and 1 cc. doses were often fatal. In all. 
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thirty-fom- pigeons were used in this group, ten of which died in from 
twenty-four to forty-eight hours after the injection — a mortality of 29.4 
per cent. In the case of a few animals dying from the infection and 
killed in the agonal stage, the organism was recovered from the heart’s 
blood in pure culture. In sixteen birds the temperature was taken 
daily, and a definite reaction to the infection, manifested by fever, was 
observed. The white blood cells responded to the pyogenic infection 
with leukocytosis, a reaction similar to that found in most animals 
and in man. Here the attention, however, has been focused mainly on 
two features, namely, the action of the infection on the reticulocytes in 
the peripheral blood and the simultaneous reaction of the bone marrow. 

The normal reticulocyte count of healthy adult pigeons under the 
standard conditions in this laboratory usually has been from 10 to 12 
per cent. After infection had been introduced, there was a decrease 
in the percentage of reticulocytes in the peripheral blood. This decrease 
seemed to be commensurable with the severit}'^ of the infection, the 
lowest percentage of reticulocytes being obtained between the third and 
fifth days of the infection. At about the eighth to the tenth day of 
the infection, there was, however, an increase in the percentage of 
reticulocytes in the peripheral blood above normal values, the highest 
point being reached between the twelfth and seventeenth days with 
values ranging between 25 and 35 per cent. Then the percentage of 
reticulocytes decreased gradually until a normal level had been estab- 
lished. This reaction of the reticulocytes to infection is illustrated in 
the first part of the curve shown in figure 1. The reason for this out- 
pouring of young reticulocj'tes in the peripheral blood became clear 
when bone marrows were examined at various stages after infection. 

As has been pointed out, the normal radial bone marrow in the 
adult pigeon is mainly fatty with some cellularit)'^ at the edges. Occa- 
sionally the entire marrow is hyperplastic. This condition is usually 
associated in the healthy adult bird with a partial or total replacement 
with cancellous bone of the normally hyperplastic femoral bone marrow. 
To exclude this factor the femoral bone marrow was examined in every 
instance. Under ordinary conditions, however, increased activity and 
extension of the hematopoietic tissue can be easily discerned in the 
radial marrow. Throughout the comment, the nomenclature of Sabin 
has been employed, and in evaluating any changes in the bone marrow 
both quantitative and qualitative aspects have been considered. 

In the normal bone marrow of pigeons, the centers of red blood cell 
production consist of a mixture of cells ranging from megal oblasts to 
mature red blood cells. A considerable proportion of the cells are 

7. Sabin, F. R. ; Doan, C. A., and Cunningham, R. S.: Contrib. Embryol. 
16:125, 1925. 
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found to be in the megaloblastic and early erythroblastic stage, and con- 
siderable activity is present, as evidenced by mitotic figures. These 
centers of erythrocytic production in pigeons are definitely circum- 
scribed, while the white blood cells present, mainly in the form of 
myelocytes or adult leukocytes, are scattered in between without any 
definite arrangement. Typical pictures of radial bone mat lows from 
normal pigeons are illustrated in figure 2, A and B, showing various 
degrees of cellularity. 

Twenty-four hours after a bird had been infected, the bone marrow 
had become actively stimulated . Between the fat cells appeared many 



Fig. 1. — Reticulocytes of two pigeons (256 and 281) infected by injection of 
1 cc. of a sixteen hour broth culture of Staph, aureus. Subsequently liver extract 
no. 343 (N. N. R.) was given by mouth, and the birds were reinfected. 

immature cells belonging to both the red and the white blood cell series. 
The blood vessels were dilated. After forty-eight hours, the blood 
vessels remained engorged, and the hyperplasia was increased, with 
both the red and the white blood cells participating. The erjdhrocytic 
centers were distinguished in this early stimulated marrow by their 
situation in intersinusoidal capillaries, and by their more intense stain- 
ing with methylene blue, as well as by nuclear and protoplasmic char- 
acteiistics. The architecture of the bone marrows, twenty-four and 
forty-eight hours after infection, is illustrated in figure 2, C and D 
With the oil immersion lens, mitotic figures were seen ’e^^erywhere 





Fig. 2. — Appearance of marrow; A, moderately hyperplastic radial marrow of 
a normal pigeon with centers of production of red blood cells containing man 3 ' 
megaloblasts ; X 500. B, fatty radial marrow of a normal pigeon ; X 500. C, 
marrow of a pigeon twentj--four hours after the pigeon had been infected by an 
intramuscular injection of Staph, aureus. It shows active stimulation of both 
white and red blood cells and hj-peremia; X 500. D, marrow of a pigeon after 
the pigeon had been infected with Staph, aureus for forty-eight hours. Note the 
increased h\-perplasia of both white and red blood cells and the dilated vessels; 
X 500. 



Fig. 3. — Appearance of marrow ; A, specimen shown in figure 2 D ; X 1,500. 
Note the megaloblasts with mitotic figures. B, radial marrow of a pigeon after 
the pigeon had been infected with Staph, aureus for five days. There is solid 
hyperplasia of both red and white blood cells ; X 500. 
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among the erythrocytic as well as the myelocytic series. It is of interest 
to note that mitosis occurred at the edges of fat cells, where usually, 
in the normal bird, only the elongated nuclei of endothelial cells are 
present (fig. 3 A). 

A progressive increase in cellularity was seen on the third and fourth 
days, and after an interval of five days the cellularity of the radial 
marrow had increased tremendously. The islands of red blood cells 
were large and consisted of quite immature cells around the periphery, 
while in the center some practically mature cells were present. The 
character of such a bone marrow is shown in figure 3 B. On the 
seventh day a hyperplasia was seen quantitatively identical with that on 
the fifth day, with, however, some qualitative changes. The reaction 
of white blood cells had subsided, while the centers of production of 
red blood cells were even larger and more prominent with many imma- 
ture cells still present. The bone marrow apparentl)’^ was rapidly 
becoming ready to discharge the excess of red blood cells, and evidence 
of this discharge was obtained by the outpouring of reticulocytes in 
the peripheral blood (fig. 1). Subsequently there was a return of the 
peripheral blood and bone marrow to a normal histologic appearance. 
No reaction was observed in the peripheral blood or in the bone marrow 
after intramuscular injection of 1 cc. of sterile broth. 

From the foregoing observations one may be justified in conclud- 
ing that acute infection causes an active stimulation of both the white 
and the red blood cell series of the pigeon’s bone marrow. This response 
of the erythrocytes later takes expression in an outpouring of reticulo- 
cytes, apparently commensurable with the number of red blood cells that 
have been produced in the marrow. The phase of decreased percentage 
of reticuloc)hes in the peripheral blood corresponds to the rapid growth 
of the megaloblasts and early erythrocytes in the bone marrow. 

2. EFFECT OF ADMINISTRATION OF LIVER EXTRACT NO. 343 
(N. N. R.) ON THE RETICULOCYTES AND THE 
BONE MARROW 

To this group of pigeons, thirty in all, 2 cc. of a 50 per cent solution 
of liver extract was administered daily by means of a stomach tube, 
after a preliminar}^ control period. 

Previous observations “ on the response of the reticulocytes to the 
administration of substances effective in pernicious anemia were verified. 
In most instances, the count of reticulocytes at the peak of their initial 
response in the pigeons under the laboratory conditions employed was 
in the vicinity of 20 per cent. This same magnitude of response was 
obtained also with comparatively pure liver extracts.” 

The bone marrow of a pigeon that had had liver extract for four 
days by mouth is illustrated in figure 4 A. At this time one would 




Fig. 4. — Appearance of marrow ; A, radial marrow of a pigeon that had received 
liver extract daily for four days. Note the changed character of the two centers 
of production of red blood cells in the lower right sector. Practically all the cells 
are normoblasts ; X 500. B, radial marrow of a pigeon that had received liver 
extract for seven days. Note the aplastic character of the radial marrow obtained 
when reticulocytes were 20 per cent in the peripheral blood; X 500. 




Fig. 5. — Appearance of marrow: A, normal center of production of erythro- 
cytes showing megaloblasts. erythroblasts, normoblasts and mitotic figures; X 1.500. 
B, center of production of erythrocytes from a pigeon that had received liver 
extract by mouth daily for sixteen days. Note the absence of megaloblasts. A few 
erythroblasts are present, but the majority of the cells are in the normoblastic 
stage: X 1.500. 



MULLER-LIVER THERAPY 


783 


expect an increase and extension of the erythropoietic tissue to heiald 
the reticulocyte increase in the peripheral blood. Howevei, no stimula- 
tion was discernible from either the quantitative or the qualitative 
point of view. There seemed to be rather a diminution of megalo- 
blasts, or immature red blood cells, and the centers of erythiocytic pio- 
duction consisted mainly of mature or nearly mature red blood cells. 

Figure 4 B shows the radial bone marrow of a biid on the seventh 
day after the commencement of administration of liver extract. No 



Fig. 6. — Reticulocyte response of a pigeon (289) given liver extract no. 343 
(N. N. R.) and infected with an injection of a broth culture of Staph, aureus. 
Note the decrease of reticulocytes and the subsequent increase to 35 per cent. 


comment beyond the descriptive legend is necessar 3 v Identical results 
were obtained at intermediate periods up to sixteen days, the interval 
of time covered in these experiments. In no instance was there a 
stimulation of the erythroblastic tissue; rather a qualitative change in 
the islands of red blood cells was observed, with a diminution of meo'alo- 
blasts and mitotic figures, as far as could be determined by counts on 
fixed and stained specimens. Quantitatively there appeared to be a 
decrease of erythropoietic tissue. 
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The contrast between the composition of a comparatively large cen- 
ter of production of red blood cells in the femoral bone marrow in a 
healthy bird without any treatment and that in a pigeon receiving liver 
extract by mouth daily for sixteen days is illustrated by figure 5 A and 
B. The absence or numerical diminution of megaloblasts in the bird 
receiving liver extract and the absence of evidences of activity, such as 
mitotic figures, were, to say the least, striking. Megaloblasts and mitotic 
figures are always present in the bone marrow of normal pigeons. 
Liver extract apparently transforms the pigeon’s bone marrow from 
a megaloblastic to a late erythroblastic and normoblastic one, at least 
temporarily. This is accompanied b}' an outpouring of reticulocytes in 
the peripheral blood probabl}'^ due to a simultaneous development of a 
large number of red cells of approximately the same age. At this 
stage, the reticulocyte response is not accompanied by increased activity 
in tbe sinusoidal endothelium to replace the lost cells ; rather inactivity 
is present, as far as can be judged from the histologic picture of the 
bone marrow. 

3. INFLUENCE OF LIVER EXTRACT NO. 343 (N. N. R.) AND INFEC- 
TION ON THE RETICULOCYTES AND THE BONE MARROW 

In this group of thirty-two pigeons, 2 cc. of liver extract no. 343 
(N. N. R.) was given daily for from three to seven days before the 
bird was infected, and its administration was continued until the animal 
was killed. Of these, three were infected with the organism intra- 
muscularly on the same day that the administration of liver extract was 
begun. This procedure was discontinued, since the infection under these 
circumstances became altogether the predominating feature. Of the 
thirty-two birds infected, twelve died within forty-eight hours — a mor- 
tality of 37.5 per cent. 

In birds infected before there was any appreciable rise in reticulo- 
cytes from the administration of liver extract, the reticulocyte curve 
obtained could not be distinguished from the one resulting from infec- 
tion alone. There was the initial decrease of reticulocytes below tbe 
normal level and then there was an increase up to from 25 to 35 per 
cent. This is illustrated in figures 1 and 6. 

^^'hen a reticulocyte response to the liver extract had been obtained, 
and the birds were infected at the presumable height of this response, 
the reticulocyte curve descended precipitously in spite of the daily 
administration of liver extract (fig. 7). 

Representative bone marrows at various stages showed a some- 
what less definite picture than those obtained with either infection or 
liver extract alone. In all instances, however, the infection pre- 
dominated. 
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The bone marrow of a bird infected on the seventh day of the 
administration of liver extract and killed four days later is illustrated 
in figure 8 A and B. The reticulocyte count at the time of infection 
was 17.6 per cent, and on the fourth day of infection, at which time 
the bird appeared acutely ill, it was 3.7 per cent. The bone marrow 
at that time showed increased cellularity, constituted of both white and 
red blood cells, and extensive stimulation, with many mitotic figures. 
It seemed as if the hyperplasia was not so far advanced as in those 
animals subjected to infection alone, but this may have been due to an 
individual difference in this airimal. 



Fig. 7. — Reticulocyte response of two pigeons (309 and 310) to liver extract 
no. 343 (N. N. R.) and superimposed infection. The reticulocjde response to liver 
extract was interrupted by the infection, and subsequently the reticulocjdes fell 
below a normal level. 

The bone marrow of one of the birds, the reticulocyte counts of 
wliich are recorded in figure 1, is illustrated in figure 9. This bird 
had liver extract for a total of nine da 3 ^s and infection for five days. 
As inaj- be seen from figure 1, this pigeon had been infected one month 
earlier and had recovered. It was thought that some resistance to 
infection might have developed, and therefore a somewhat larger dose 
of the broth culture was injected (1.5 cc.) the second time. The bone 
marrow showed intense hyperplasia of white blood cells. The centers 
of production of red blood cells had not participated to the same extent 




I 
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Fig. 8. — Appearance of marrow: A, marrow of a pigeon treated with liver 
extract for seven days, with an infection that had been present for four days. 
The bird was infected when the reticulocytes were 17.6 per cent. When the bone 
marrow was obtained the reticulocytes were 3.7 per cent. Active stimulation of 
both red and white blood cells was present, but this reaction was somewhat less 
advanced than in animals which had been infected for four days but which had 
not been given liver extract; X 500. B, specimen shown in A (X 1,500) showing 
acti\e mitosis in a row of megaloblasts. 
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Fig. 9. — Appearance of marrow: A, marrow of a pigeon (fig. 1) which had 
been given liver extract for nine dajs, and which had been infected for five daj's. 
The infection resulted from an injection of 1J4 cc. of a broth culture of Staph, 
aureus. N^ote the solid hyperplasia mainly of white blood cells with small centers 
of production of erythrocj-tes, which consisted of either practically mature cells 
or j-oung megaloblasts in active mitosis ; X 500. same specimen as shown in A 
(X l,500j. Note the small center of production of megaloblasts with mitotic 
figures. C, same specimen as shown in A. Note the center of production of red 
blood cells consisting mainly of normoblasts shrunk from the edges of the sinusoidal 
capillar) ; X 1.500. 
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(fig. 3 B). They were small, containing mainly mature cells, which 
had shrunk from the edges of the intersinusoidal capillaries, which, 
as a rule, are lined with megaloblasts. However, here and there were 
small centers consisting entirely of megalohlasts in active mitosis. It 
seemed as if two influences had been at work, namety, the liver extract, 
which had influenced the majority of the red blood cells present before 



Fig. 10. — Appearance of marrow of a pigeon which had been given liver extract 
for eleven days, and which had been infected for seven days ; X 500. The reticulo- 
cytes on the day the bone marrow was taken were 16 per cent. 


infection, then the superimposed infection, causing active stimulation 
of both red and white blood cells. The difference in composition of 
these foci of red blood cells is illustrated in figure 9, B and C. 

Figure 10 shows the hone marrow of a bird that received liver extract 
for eleven days and was killed on the seventh day after infection. 
The reticuloc 3 des in the peripheral blood were just beginning to increase 
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in number. The stimulation of red blood cells from the infection was 
prominent, although the erythrocytic foci did not seem to be as large 
as on the seventh day of infection in birds receiving no liver extract. 

To determine whether liver extract influenced the extension of both 
red and white blood cells in the marrow to any marked extent when 
infection was superimposed, six birds were selected and matched as to 
weight and composition of the blood. To three of these animals livei 
extract was given for ten daj^s ; then all the animals were infected with 
the same culture of Staph, aureus. The pigeons were then put to 
death in pairs after twenty-four, forty-eight and seventy-two hours. 
In the birds receiving liver extract, no extension of the centers of pro- 
duction of red blood cells to the radial marrow was noted. The super- 
imposed infection, however, had caused an early stimulation of both 
red and white blood cells. The reaction in all the birds seemed to be 
commensurable, as far as could be judged, with the intensity of the 
infection in each individual animal, regardless of whether the bird had 
received liver extract or not. The intensity of the infection was judged 
by the appearance of illness in the bird and the degree of anemia result- 
ing from the infection. 

COMMENT 

In analyzing the results obtained it is essential to keep in mind that 
the bone marrow of the pigeon functions on a more immature level 
than that of many laboratory animals and man. This is reflected in 
the peripheral blood, where normally all the red blood cells are nucleated 
and the reticulocytes under the standard laboratory conditions men- 
tioned average from 10 to 12 per cent. The bone marrow likewise 
contains a considerable number of megaloblasts, the youngest recogniz- 
able red blood cells. ' Also the radial bone marrow in the healthy adult 
pigeon is mainly fatty, and therefore hj'perplasia of this marrow would 
indicate extension of the blood-forming tissue. 

In acute pyogenic infection in pigeons, an increase in the number 
of leukocytes in the blood and an active stimulation of the white blood 
cells in the bone marrow were observed in most cases. A few excep- 
tions occurred in which the animal died within forty-eight hours from 
an overwhelming infection. The reticulocytes of the peripheral blood 
m pigeons surviving the infection fell to a subnormal level at the height 
of the infection and later rose to levels above normal. The changes in 
the bone marrow corresponding to these alterations in the peripheral 
blood were an active new formation of immature erythrocytes, or 
megaloblasts. in the intersinusoidal capillaries, and extension of erythro- 
poietic tissue into the radial bone marrow. The early stages of bone 
maiTow growth corresponded to the decline of reticulocytes in the 
peripheral blood. The erythropoiesis then increased with great rapidity. 
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and bone marrows obtained after the seventh day of infection con- 
tained large islands of erythrocytes with a considerable number of 
mature cells. This phase of bone marrow activity was reflected in the 
peripheral blood by an increase in the percentage of reticulocytes, which 
were of greater immaturity than is customarily seen in the blood of nor- 
mal pigeons. Consequently, infection caused a stimulation not only of 
white blood cells but also of red blood cells, the various stages of which 
could be followed with ease. This reaction of the red blood cells to an 
infection may be due to a circulating toxin acting directly on the inter- 
sinusoidal endothelium. It appeared, however, to be an indirect response 
to a diminution in the number of circulating red blood cells and in the 
hemoglobin content caused by increased destruction of blood. That 
an acute self-limited infection, such as pneumonia in man, may produce 
the same results is suggested from observations that I have made ® on 
the reticulocytes in the peripheral blood. 

In correlating the reticulocyte response and the condition of the 
bone marrow in pigeons after the daily administration of liver extract 
for some days, a surprising fact, suggested by former work,® was con- 
firmed, namely, that the reticulocyte response is not accompanied by a 
stimulation and extension of the erythropoietic tissue. Rather there is 
a diminution of the quantity of the megaloblasts therein as well as of 
total erythropoietic tissue, and, as far as could be judged from counts 
on stained bone marrow sections, a diminution in mitotic figures. It 
is also of interest to note that the i-eticulocytes at the peak of their 
rise in the peripheral blood after the administration of the principle 
effective in pernicious anemia rarely exceed 20 per cent in contrast 
with from 25 to 35 per cent after an acute infection with Staph, aureus 
in healthy birds. It is evident that the mechanism of these reactions 
must differ fundamentally. The reticuloc 3 ^te reaction to the infection 
is easily explained. Ample evidence of stimulation and new forma- 
tion of erythropoietic tissue was present in the bone marrows. The 
mechanism of the reticulocyte response to the liver extract is, how- 
ever. not so obvious. The logical conclusion seems to be that liver 
extract influences only a megaloblastic marrow and produces a reticulo- 
cyte response commensurable with the megaloblastic tissue present, but 
does not cause a stimulation or extension of erythropoietic tissue. The 
average percentage of the reticulocytes, 20 per cent, at the peak of their 
rise in pigeons after the administration of the principle effective in 
pernicious anemia may indicate that in the normal bird there is an 
average amount of megaloblasts, or immature cells, that undergo simul- 

8. Aluller, G. L. : Unpublished observations. 

9. Aluller, G. L.: Am. J. Physiol. 82:269, 1927. 
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taneous metamorphosis. A normoblastic marrow is thus pioduced in 
pigeons, a type of bone marrow that probably is abnormal for this 
animal. 

The same reaction that has been observed in pigeons after the admin- 
istration of the principle effective in pernicious anemia occurs also in 
man when megaloblastic hyperplasia is present, with regard to both 
the reticulocytes and the histologic character of the bone marrow. The 
reticulocyte response obtained in patients with pernicious anemia varies 
indirectly with the level of the red blood cells, which is apparently pro- 
portional to the megaloblastic tissue present. Peabody admirably 
demonstrated that, in cases of pernicious anemia, the bone marrow, as 
a result of adequate liver therapy, returns toward normal. This con- 
sists in a qualitative change from a dominantly megaloblastic tissue to 
a dominantly normoblastic bone marrow, the functionally efficient type 
in adult man. There also occurs a quantitative decrease of the active 
bone marrow. 

It has been suggested by Wright and Arthur that this metamorpho- 
sis of the megaloblastic marrow removes a retarding influence on the 
nuiltiplication of the primitive erythroblast, resulting in more frequent 
divisions of this particular type of cell. The experimental results in 
pigeons as well as the therapeutic results in man show a simultaneous 
metamorphosis of the megaloblasts (primitive erythroblasts), but this 
is accompanied by few or no signs of activity in the endothelium of 
the intersinusoidal capillaries of the pigeon’s erythropoietic tissue. Nor 
does the microscopic picture of the bone marrow of patients with per- 
nicious anemia in various stages of remission indicate that there is an 
increased activity in primitive cells. Rather the activity of the primi- 
tive eiythropoietic tissue in pigeons is definitely decreased, at least 
temporarily. 

With the conception of the two altogether different reactions pro- 
duced in the bone marrow by infection and the principle effective in 
pernicious anemia, the inhibitory effect of infection on the action of 
the potent principle in pernicious anemia becomes explainable. It may 
be seen from the experiments recorded here, in which the influence of 
infection was superimposed on that of liver extract, that in practically 
every instance the reaction to the infection was the predominating 
feature, although, as was to be expected, the results were of two types. 
The interruption and prevention of a reticuloc}1;e rise in response to 
liver extract b}^ an acute infection were repeatedly demonstrated, with a 
subsequent larger reticuIoc 3 ^te response after the infection had sub- 
sided than could be ascribed to liver extract alone. This might be 

10. Peabody, F. W.: Am. J. Path. 3:179, 1927. 

11. Wright, G. P., and Arthur. B. : J. Path. & Bact. 33:1017, 1930. 
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ascribed to an increase of the megaloblastic tissue caused by the infec- 
tion. The identical interruption of a reticulocyte rise by acute cystitis 
in a patient with pernicious anemia and the subsequent rise to a higher 
level after the infection had subsided have been recently reported by 
Smithburn and Zerfas.^” 

It therefore seems probable that the inhibitory effect of infection 
on the action of the principle effective in pernicious anemia is due to 
the enormously increased activity of the primitive cells of the erythro- 
poietic tissues resulting from infection, which liver extract in ordinary 
doses is unable to control. Apparent^, acute infection produces tem- 
porarily a bone marrow of the megaloblastic t3’’pe, the type that seem- 
ingly can be transformed into a normoblastic marrow in uncomplicated 
pernicious anemia and in normal pigeons by the addition of the principle 
effective in pernicious anemia. One ma}!' perhaps speak of the principle 
effective in pernicious anemia as a controlling substance that is either 
lacking or present in insufficient amounts in patients with pernicious 
anemia, and present in pigeons in small amounts proportional to other 
substances favoring a megaloblastic type of bone marrow. 

SUMMARY 

Experiments on pigeons dealing with the influence on the reticulo- 
cytes and the bone marrow of an acute infection, liver extract no. 343 
(N. N. R.) and acute infection induced during the administration of 
liver extract have been described. 

Intramuscular administration of broth cultures of Staph, aureus 
produced an initial fall of reticulocytes in the peripheral blood, followed 
by a rise above the normal level. The bone marrow showed active 
stimulation and extension of both red and white blood cells. The 
phase of decreased number of reticuloc3des in the peripheral blood cor- 
responded to rapid growth and division of immature red blood cells 
in the bone marrow. 

The oral administration daity of liver extract for short periods also 
pi'oduced a reticulocyte response. The bone marrow, however, was 
quantitatively reduced and qualitatively changed from a marrow with 
many megaloblasts, or primitive young red blood cells, to a late erythro- 
blastic and normoblastic marrow with a diminution of mitotic figures. 

Infection superimposed after and during the feeding of liver extract 
caused a decrease in the number of reticuloc3des in the peripheral blood 
comparable to that found in birds with infection 01113^. Reticuloc3fte 
responses to liver extract were interrupted. The bone marrow showed 
a mixed picture in which the response to liver extract was distinguish- 
able from that to infection, with the latter reaction predominating. 


12. Smithburn, K. C., and Zerfas, L. G. : Ann. Int. Med. 4:1108, 1931. 
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The underlying mechanism of the action on the bone marrow of 
substances effective in pernicious anemia was found to be diametrically 
opposite to the influence of infection. Liver extract transformed a 
megaloblastic bone marrow to a more mature level, while acute infec- 
tion stimulated the primitive cells, or the endothelial cells of the inter- 
sinusoidal capillaries, to active new formation of megaloblasts. The 
neutralizing effect of infection on the action of substances effective in 
pernicious anemia thus seems explainable. 

The reticulocyte response, the bone marrow changes and the influence 
of infection as observed in patients with pernicious anemia after the 
administration of potent material have been produced experimentally in 
pigeons, an animal peculiarly sensitwe to substances effective in per- 
nicious anemia. 



FIBROMYOMA OF THE BREAST 


PERRY J. MELNICK, M.D. 

CHICAGO 

In a recent discussion of benign tumors of the breast, Kleinscbmidt ^ 
differentiates sharp!}'’ between those of the nipple and skin and those 
of the breast proper. In tbe first group are hemangioma, fibroma, lipoma 
and rarely myoma. In the second group are adenoma, fibro-adenoma 
and fibroma, but not myoma. 

Ten cases of leiomyoma of the nipple have been reported by Vir- 
chow,- Sokolow,^ Niklas,^ Riegel,® Hiebaum,® Bland-Sutton,^ Bauer,® 
Kaufmann,® and Driak and Sternberg.^® Reviews by Lindfors,^^ 
Lieber,^- Schauder and Driak and Sternberg cover these cases. 
Bauer ® studied the anatomy of the smooth muscle of the nipple that 
gives rise to these tumors. 

Does myoma of the breast proper occur? Recent books on mammary 
tumors or on tumors in general do not mention it (Cheatle and Cutler,^'* 
Ewing ^®). A few cases have been reported, however, which deserve 
analysis. Klob in 1864 mentioned two cases of what he called 
fibroma; an occasional muscle fiber was seen here and there. It is not 
clear whether in these cases the tumor was of the breast proper, since 

From the Department of Pathology, Cook County Hospital ; Dr. Richard H. 
Jaffe, director. 
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there is no description or report. Ribbert mentioned a case, but also 
with no description or report. Ribbert also cited a case reported by 
Abramow.^* This, however, proved to be adenomyoma. Schauder 
recently reported a case, but from the description and photomicrograph 
it is undoubtedly a sarcoma. Driak and Sternberg are essentially in 
accord with these conclusions. It appears that Kleinschmidt was 
apparently correct in excluding myoma from the benign tumors of the 

breast. 

Unfortunately these authors did not have access to a case reported 
by Strong.^® His case is an exception in that it is one of m 3 mma of 
the breast proper, and in its clinical, gross and microscopic features 
resembles the following case in every detail. 

■R'E'PO'RT Of A CA'S’E, 

A 45 year old white woman entered the Cook County Hospital on March 2, 
1932, with the complaint of a lump in the right breast. This lump had been present 
for fifteen years, had been painless, and was only very slowly getting larger. 
About two months before her admission to the hospital, the lump became painful 
and began to enlarge more rapidly. There had been no discharge or bleeding from 
the nipple. The patient had been pregnant several times, but had always aborted 
before one or two months. For the last eighteen months she had been having 
menstrual irregularity. 

On physical examination, the lower half of the right breast was found to be 
occupied by a large, firm tumor mass the size of a small grapefruit. The tumor 
was independent of the nipple. The overlying skin was slightly discolored. There 
was no axillary or supraclavicular adenopathy; there were no other findings of 
significance. 

The impression then was of a carcinoma of the breast. At operation, a simple 
mastectomy was done, including the breast, the nipple and the tumor mass, and the 
specimen was sent to the laboratory for a rapid frozen section. This revealed a 
benign fibromyoma, and no further resection was done. The patient made an 
uneventful recovery and went home on the seventeenth postoperative day. 

The breast tissue was almost entireh’^ replaced bj^ the tumor, which was ver}' 
firm but slightly elastic, well encapsulated, and entirely distinct from the nipple, 
the margin being 2 cm. from the nipple (fig. !)• The cut surface was gra}dsh 
white and trabeculated. Near the center was an irregular cystic area, 2 by 2 
by 3 cm. in dimensions, filled with blood-tinted fluid. The tissue at the margin of 
this cj’stic area was edematous and mottled with deep red areas. 

Frozen and paraffin sections from nine different areas of the tumor stained by 
hemalum-eosin, van Gieson’s stain and Mallory’s phosphotungstic acid hematoxylin 
method revealed the tumor to be composed of smooth muscle cells arranged in 
interweaving bundles separated bv a moderate amount of connective tissue 
(fig. 2 /I). There was a tendency toward perivascular foci of proliferation. In 
some areas this was pronounced, the muscular wall of the blood vessels blending 
indistinguishably into the surrounding concentrically arranged tumor tissue 
(fig. 2B). The cells stained yellow by van Gieson’s stain and purple-blue by the 

17. Ribbert, M. W. H. ; Geschwiilstlehre. Bonn, F. Cohen, 1914, vol. 9, p. 427. 

18. Abramow, S. S.; Zentralbl. f. allg. Path- u. path. Anat. 12:926, 1901 

19. Strong, L. W.; Am. J. Obst. & Gynec. 68:53, 1913. 
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Mallorjr method , the connective tissue stained red bj' both methods. The nuclei 
were fusiform, with rounded ends, distinct nuclear membrane, and fine evenlj^ dis- 
tributed chromatin granules. There was no anaplasia Very few mitotic figures 
were seen The Mallory method brought out the fine intracellular myofibrils 
characteristic of mature smooth muscle cells No glandular elements could be 
found. In the region of the cystic area various degenerative changes could be 
followed. Thrombosis of numerous blood vessels was seen. This was followed by 
atrophy and necrosis of many of the muscle fibers and small areas of hemor- 
rhage There was then an overgrowth of connective tissue which became 



Fig 1 — Fibromyoma of the breast The nipple («) has been cut through; its 
separation from the tumor is distinct. 

edematous and loosened Small cj^stic areas developed, which finally fused together 
to form the central cystic cavity. Diagnosis: Fibromyoma of the breast with 
cj’^stic degeneration 

COMMENT 

The histogenesis of this tumor is of interest. There are four 
possibilities. 

It may be teratoid in origin, with extreme overgrowth of the m}^oma- 
tous element. The pseudomucinous cystadenoma of the ovary and the 
struma ovarii are such tumors ; occasionally in teratoma of the testis 
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and in mixed tumors of the salivary glands one element predominates. 
Chondroma and similar tumors of the breast are considered to be of 
teratoid origin, and this tumor may be of similar nature. 




F'S- 2. — Fibromyoma of the breast. A, interweaving bundles of smooth muscle 
cells; no anaplasia and no mitotic figures; Hemalum-eosin. B, fusion of the 

muscular wall of the blood vessel with the surrounding tumor tissue ; van Gieson’s 
stain. 


A second possibilit}^ would be embryologically displaced smooth 
muscle from the nipple. Fihro-adenoma of the breast has been con- 
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siclered to be the resvilt of embryologic defects; a similar explanation 
ma)'^ apply here. 

A third theoretical possibilit)' is the “myo-epithelial layer” of the 
French school of Peyron, Corsy and Surmont.-“ The sweat glands 
have an incomplete layer of smooth muscle applied against the epi- 
thelium, which seems to regulate secretion. From embryologic data 
these workers correlate this muscle la)'er with the outermost of the two 
layers of epithelium lining the ducts of the breast. They are able to 
recognize tumors arising from this layer, which are frequent in animals 
but occur occasionally in the human being. This conception is at the 
present time still in a theoretical stage. 

A fourth possibility appears to be the most logical : an origin from 
the muscular layer of the blood vessels. The perivascular foci of pro- 
liferation and the fusion of the muscular layer of the blood vessels 
with the tumor tissue speak in far'^or of this. Strong’s case had a 
marked similarity in this respect. 

SUMMARY 

A case of fibromyoma of the breast is reported. This is a true 
fibromyoma, having no glandular elements, and is of the breast proper, 
having no relation to the nipple. One similar case has previously been 
reported. The histogenesis offers four possibilities : teratoid origin with 
overgrowth of the m)umatous element; embryologic displacement of 
smooth muscle from the nipple; an origin from the “myo-epithelial 
layer” of the French school, and that from the muscular layer of the 
blood vessels. The last is apparently the true source of the tumor. 

20. Peyron, A.; Corsy, F., and Surmont, J.; Bull. Assoc, frang. p. I’etude du 
cancer 15:21, 1926; Compt. rend. Soc. de biol. 94:90, 1926. 
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Tuberous sclerosis is a rare congenital, sometimes hereditary and 
familial disease of unknown etiology, characterized by mental deficiency, 
epilepsy, tumors of various tissues, developmental defects and a 
histologically distinctive lesion of the brain which ma)^ involve any 
lobe, any surface or an}^ folium and is often associated with glial masses 
that hang in the ventricles like “candle gutterings.” It occurs uncom- 
monly in the United States, more frequently in Australia ^ and Great 
Britain, and is confined largely to Europeans,- especially those of the 
poorer classes.^ Syphilis,^ tuberculosis and neuropathic tendencies ® 
have been noted in the parents in a number of cases. The persons with 
this disease almost always show mental impairment, which occasionally 
may be so slight that it goes unrecognized. Psychically, they may be 
normal ® and later regress, but are usually imbeciles or idiots from birth. 
Epilepsy generally begins in infancy, although it may not appear for a 
number of years, when it is apt to precipitate the onset of the final phase. 
The attacks increase in frequency and duration in the later stages, vary- 
ing considerably in their clinical characteristics," simulating at times 
idiopathic ® or Jacksonian ® epilepsy. Death may occur in status 
epilepticus, or postepileptic mania may follow.- Other nervous symp- 
toms are rare.^” Delay in talking, walking and dentition are the rule, 
and various stigmas of degeneration have been recognized, of which the 
high narrow palate is perhaps the most common. Optic atrophy, cata- 
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ract and retinal tumor (the so-called phakoma) are occasionally the only 
clinical manifestations^^ The cerebral and cerebellar lesions consist of 
pearly white, gray or yellowish-gray, hard nodules; these may be no 
larger than a pea, or they may involve half of a hemisphere. They are 
well defined, principally confined to the surface, and they cause atrophy 
of adjacent gyri. Associated with them are concretions, cystic cavities, 
glial or vascular tumors and meningitis. Microscopically, the altered 
glial cells and astrocytes make a dense fibrillar network, which sur- 
rounds peculiar giant cells, interrupts the cy to -architecture of the cor- 
tical la3^ers and imparts a notable densit}'^ to the hypertrophic cortical 
nodule. There are agenesis of m3'-elin sheaths and persistence of the 
external granular la3'’er of the cerebral cortex. Cutaneous lesions arise 
about the nasolabial folds or elsewhere on the face, although seldom 
below the clavicles ; the3^ consist of fibroma-like nodules of the 
Hallopeau-Leredde t3^pe, simple adenomas of sebaceous glands or 
altered hair follicles. The tumors associated with this condition, found 
in the brain, epend3ana, kidne3's, heart, skin, pancreas, intestine, thyroid 
gland and mammae, ma3^ be undifferentiated embryonic neoplasms, 
gliomas, hemangiomas, lipomas, 1113-01113$, fibromas, mixed tumors, 
teratomas, dermoid cysts or carcinosarconiatodes. The disease is 
uniformly fatal. Without an autops3'- it is often unrecognized or incor- 
rectly diagnosed. Early descriptions were made by von Reckling- 
hausen,^® Virchow and Bourneville.^' Subsequentl3^ Sherlock 
proposed the name epiloia, which has been taken up and used extensively 
b3'’ the British. Important contributions have been made b3'- Bund- 
schup,^® Freeman,-® Bielschowsk3'^,®’^ Babonneix,-® Bolsi,-® Kre3''enberg, 
Delbanco and Flaack,®^ Lazar,-® Globus and Turville.-" 
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REPORT OF CASES 

Case 1.— R. C., a 4 months old Negro girl, weighing 8 pounds (3,600 Gm.), was 
admitted to the Philadelphia General Hospital on March 31, 1927, in the service 
of Dr. C. A. Fife. The father and mother were living and well. The mother had 
had three pregnancies, one of which terminated in abortion, and the other two in 
normal deliveries. The first child, a girl, died of pneumonia at the age of 1 year. 
The second failed to gain weight, but was otherwise apparently healthy until the 
night before admission, when she was seized with a severe convulsion, followed 
by rigidit 3 % tremor and fever. On examination, she presented the physical signs 
of bronchopneumonia, craniotabes, bulging of the fontanels, twitching of the eyes 
and spasticity of the muscles. The pupils were equal and in middilation, but did 
not react to light or to accommodation. For two months, convulsions recurred 
frequently. The child failed to gain weight, was fretful, sensitive, refused to nurse, 
vomited frequently and perspired copiously, and her breathing w'as accompanied 
by a peculiar snorting sound. For a brief interval in June, 1927, some improve- 
ment was noted; nursing M'as resumed, convulsive seizures abated, and muscular 
rigidity largely disappeared. On relapse, all the previous symptoms returned with 
increased severity. Suffering from inanition, the patient contracted pneumonia 
and died on Jan. 24, 1928. 

The afternoon temperature ranged between 101 and 102 F., rising to 105 F. 
with each attack of pneumonia ; the pulse rate was from 120 to 160 ; the respira- 
tions, from 30 to 50. 

The spinal fluid showed a pressure of 12 millimeters of mercury, 2 cells per 
cubic millimeter, a faint trace of globulin, a negative Wassermann reaction and 
a colloidal gold curve of 0.0111000000. The blood sugar was 0.80 Gm. ; the blood 
urea, 37 Gm. The white blood cells numbered 12,600, polymorphonuclear leuko- 
cytes 57, lymphocytes 40 and monocytes 3. The urine was normal. 

The clinical diagnosis was : congenital syphilis, tetanj", bronchopneumonia and 
possibly sj'philitic or tuberculous meningitis. 

The therapy included administration of mercury, iodides and sulpharsphen- 
amine, spinal drainages and exposures to ultraviolet rays. 

Postmortem examination (Dr. R. B. Richardson) showed extreme emaciation; 
marked plantar fle.xion of the fingers and toes; exfoliation, scarring and depig- 
mentation of the skin along the right nasolabial fold ; along the left, numerous 
small, flat, closely set nodules ; eruption of two normal upper and lower incisors ; 
a normal condition of the scalp and meninges, and no enlargement of the brain. 
On palpation of the brain, nodules were located that projected slightly beyond the 
surface. They were sharply demarcated, with slightly roughened surfaces, and 
were of a rubber-like consistencjA They occupied symmetrical positions in the 
mesial borders of the rolandic areas and the posterior portions of the frontal lobes, 
extending over the convex and down into the mesial surfaces. The dimensions 
of the nodule in the right cerebral hemisphere were 3 by 5 cm., and that in the 
left, 2.5 by 4 cm. The convex surface and to a less extent the bases of the 
affected convolutions were broadened (fig. lA). When incised, the nodules did 
not settle away from the knife as normal cerebral tissue does. The corte.x was 
pale, mottled and imperfectly defined. The uninvolved gjwi adjacent to the sclerotic 
ones were pink and atrophic, with shallow fissures. All the cerebellar folia were 
widened, and on palpation their consistency was identical with that of the cerebral 
nodules. The pons, medulla, pituitary gland, basal vessels and ventricles appeared 
normal. There was bilateral bronchopneumonia; the left suprarenal gland was 
twice as large as the right; all the mesenteric lymph nodes were enlarged; the 
liymus was small ; the heart, aorta, spleen, liver and kidneys were normal. 
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Case 2. — S. O., a white girl, was born in December, 1929. The father, mother 
and two older brothers were living and well. The mother’s gestations and accouche- 
ments were normal. The day after birth the infant twitched continuously and 
appeared to be in a “trance.” Convulsions lasting from three seconds to one hour 
began on the fifth day and recurred at frequent intervals. Following these, she 
would lie on the right side and alternately sleep forty-eight hours and remain 
awake fifteen hours. Her appetite, manner of eating and gain in weight were 
normal. She was taken to a hospital on Feb. 25, 1930. Her family physician 
stated that the convulsions were on the left side, and that on lumbar puncture 
bloody fluid had been withdrawn. While she was in the hospital, all the convul- 
sions were on the right side. The right side of the face was involved, the head 
and eyes were drawn to the right, and it seemed that the right extremities, par- 
ticularly the arm, were involved, and that both the right arm and leg were more 
spastic. Because of these discrepancies the child was closely observed for five days 
before active measures were taken. On repeated examinations the findings remained 
constant, and a decompression on the left side seemed indicated. This revealed no 
changes other than an overdistended subarachnoid space, from which a rather 
abnormal amount of fluid was obtained. The recovery was uncomplicated, and 
following the operation convulsions were less frequent. They were still on the 
right side. The child was discharged on March 19, 1930, with the suggestion that, 
after complete recover}'’ from the effects of the operation, she should be returned 
for a right subtemporal decompression. It was noted (March 29) that the cir- 
cumference of the head was 1 inch (2.5 cm.) greater than it had been prior to 
operation. Since developing hydrocephalus was suspected, it was thought wise 
not to operate. Two months later she was admitted to Jefferson Hospital. Her 
head was uniformly enlarged, the ej'es moved continuously and independently of 
each other, and when disturbed the muscles became rigid. Vomiting occurred 
occasionally, but food was usually retained. Generalized rigidity was frequent 
and alternated with marked flaccidity and listlessness. On occasion, a typical hydro- 
cephalic cry was heard. The chest, abdomen and reflexes were apparently normal, 
and the lymph nodes were not palpable. On June 29, 1930, signs of infection 
developed with fever (107 F.) and Chejme-Stokes respirations. Death occurred 
two weeks later. 

On roentgenographic examination of the brain, the soft parts appeared retracted 
near the anterior fontanel on the left side and in the region of the vault and 
occiput. Ventriculographic examination showed dilatation of the lateral ventricles 
but a perfectly free communication with the other ventricles. Roentgenographic 
examination of the spine and skull following injection of iodized poppy seed oil 40 
per cent showed the ventricular system enlarged, although the third and fourth 
ventricles were not well isolated. 

The hemoglobin content was 65 per cent ; the red blood cells numbered 3,780,000 ; 
the white blood cells, 5,400. The color index was 0.98. The poljmiorphonuclears 
were 21 ; the small mononuclears, 72 ; the large mononuclears, 7. The spinal fluid 
was clear and contained 1 cell per cubic millimeter. The globulin was not 
increased ; sugar was 32 mg. The W assermann reaction was negative. 

At postmortem examination, except for well marked lividity and rigidity, the 
trunk, limbs, skin, hair and genital organs were normal ; the cranial incision 
appeared well healed. The skull was uniformly and proportionately enlarged. 
The right anterior half of the skull cap showed craniotabes, and adherent to it was 
a tliickened, gray, tough, opaque dura. Considerable fluid had accumulated beneath 
the unadherent and unthickened pia. The brain weighed 790 Gm., and the entire 
anterior half of the right cerebral hemisphere was uniformly pale and hard. The 



803 


STEW ART-B AUER — TUBEROUS SCLEROSIS 


transition from pink uninvolved cerebral tissue to the sclerotic area was abruptly 
marked by extreme anemia and a cartilaginous consistency. These hard, anemic 
convolutions were broad, superficial and in some places umbilicated. They cut 
with increased resistance and on section presented a sharp edge and a pale, broad, 
dull, somewhat mottled, porous, poorly marked surface. The adjacent gyri were 
deformed and partially atrophied. The lateral ventricles were markedly dilated, 
chiefly in their posterior horns. There were no ventricular obstructions or tumors. 
The ependyma, pons, medulla, cerebellum, pituitary gland, basal vessels and third 
and fourth ventricles appeared to be normal. Permission to examine the contents 
of the chest and abdomen was not obtained. 

Microscopic Observations in Cases 1 and 2. — Cerebral and cerebellar tissues 
in each case were fixed in alcohol, formaldehyde, Zenker’s fluid and Muller’s fluid. 
Some were frozen and sectioned ; others were blocked in paraffin and celloidin, cut, 
and stained with phosphotungstic acid, Nissl’s toluidine blue, scarlet red, hema- 
toxylin and eosin, Weigert’s stain for myelin, Bielschowsky’s silver stain, Cajal’s 
silver stain for neuroglia. Gram’s stain for bacteria in tissues and Levaditi’s stain 
for spirochetes. 

The histologic features in the two brains were identical. 

With Weigert’s stain, myelinization was, of course, nowhere so abundant as in 
an adult brain. In the sclerotic patches it was practically absent (fig. lA). The 
silver preparations demonstrated that this was not due to absence of nerve fibers. 
There were loss of architecture, marked gliosis of the marginal layers and a lack 
of the sharp line of cleavage from underlying cortical la 5 'ers (fig. IB). Neuro- 
fibrils were greatly increased and tended to form in clumps. Irregular and abnor- 
mal ganglion cells were present in the upper layers of the cortex and in 
the overlying marginal layers. 

Sections prepared by Cajal’s silver stain for neuroglia (fig. 1C and D) showed 
enormous overgrowth of neuroglia, which formed a matted, interlacing network 
of fibers that extended through the granular layer upward into the subarachnoid 
space. Grouped directly beneath the space were collections of ganglion cells. 

Along with the loss of architecture in the toluidine blue (Nissl) preparations 
(fig. 2 A) there was a resemblance to the deeper layers of the cortex in dementia 
paralytica. Neuroglia was increased, the number of ganglion cells was reduced, 
rod cells were present in great numbers, and small blood vessels were unduly 
prominent. In size and shape, the degenerated and necrotic ganglion cells varied 
considerably and, with their atypical dendrons, pointed in every direction. 

In the sections stained with scarlet red, enormous quantities of lipoid were 
demonstrated in practically every cell. Phagocytes loaded with fat droplets were 
grouped about blood and lymph vessels, and many monster cells were seen loaded 
with lipoid material. In figure 2 B, one of these can be seen at the left of the 
center, and others, in the upper left hand corner. Neurofibrils from the granular 
layer extended into the subarachnoid space. 


In the Bielschowsky preparations, the cytologic and morphologic variations 
were well brought out. In figure 2 C, a “large cell” with its processes is located 
just below the marginal layer and resembles the Betz cell of the motor cortex. 
An abundance of neurofibrils and atypical ganglion cells occupied the marginal 
layer, the boundaries of which were indistinct. The increased number and length of 
the cell processes made it difficult to demonstrate with anv frequency or degree 
0 accuracy the cytologic and fibrillar relationship. The differences in staining 
o the nuclei protoplasm and processes of the “large cells” whereby neuroglial 
elc nmits can be distinguished from ganglion cells were noted in a high percenta-e 

n-rf better with a modification of the 

-ilier nitrate pyndmate method of Cajal. 




Fig. 1. — A, section showing hypertrophic and uninvolved gyri. The mottled 
appearance of the sclerotic patch on the right is cliaracteristic of the lesion. It 
shades off into the normal convolutions on the left. Alyelin sheath stain. B, sec- 
tion through a sclerotic patch, showing agenesis of myelin sheaths, loss of archi- 
tecture and marked gliosis. lilyelin sheath stain. C, section through a sclerotic 
patch, showing intense laminar gliosis. Silver stain for neuroglia (Cajal). D, 
same as C under higher magnification. 




Fig. 2 — A, section through a cortical sclerotic patch just below the marginal 
lajer. Note the resemblance to the deeper cortical layers in a person with dementia 
paralytica. Toluidine blue (Nissl stain), B, section through a hypertrophic con- 
volution. Note the enormous quantities ot lipoid, droplets of which can be seen 
in practically every cell. They can be better seen by magnifying the photograph 
with a hand lens. Fat-containing phagocytic cells are concentrated about a blood 
vessel to the right of the center. Scarlet red stain. C, cortex of hypertrophic 
convolution, showing part of marginal layer and upper cortical layers. Bielschowsky 
preparation. D, cerebellum, case 1. Note the gliosis of the molecular layer and 
the paucity of nerve cells in the granular layer. Except for the two wrinkled and 
distorted cells, the Purkinje cells are absent. Phosphotungstic acid stain. 
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The cerebellar sections in case 1 consisted entirelj"^ of areas of tuberous sclerosis, 
characterized bj' widened folia, concretions, sometimes partiall}' or entirely calcified 
arteries, capillaries with proliferated endothelium and an atrophic molecular layer 
of varjdng thickness (fig. 2D).. The latter was the seat of an intense, irregular 
gliosis, which formed a brushlike arrangement on the surface. Just proximal to 
this, a band of parallel fibers frequently began and stopped abruptlJ^ No normal 
Purkinje cells were found. In their places were a few large, irregular, oval or 
polyhedral, more or less indistinct cells, which had shrunk away from the spaces 
thej" appeared previously to have occupied. Their nuclei were either absent, 
irregular, p 3 fknotic or fragmented with increased chromatin granulation. Most of 
these cells were devoid of processes, but a few short, coarse, rudimentary ones 
were found. The cjdoplasm stained poorly and contained irregular granules and 
small vacuoles. Identical cells were found in ectopic positions in the granular and 
medullary layers. The small round, deeply staining cells of which the granular 
layer is normally largelj' composed were found only sparsely in the affected areas. 
In their stead was a dense infiltration by cells indistinguishable from embrj^onic 
glial elements. Thej^ were scattered sparsel 3 ’^ throughout the molecular and gran- 
ular la 3 'ers and were usuall 3 ’^ arranged perpendicular to the surface. 


COMMENT 

A family history of syphilis, tuberculosis, degenerative or neuro- 
pathic tendencies was not elicited in either case. The parents were 
below the age of 30 and seemed normal. The Wassermann reactions 
in both cases were negative, and none of the lesions, characteristic of 
congenital syphilis or of tuberculosis was found. Since adenoma 
sebaceum is said to be much rarer in races other than the Caucasian, it 
is interesting that it was present in a Negro infant (case 1). The 
sebaceous glands, already present in the fetus, begin to secrete about 
the fourth year,-® and adenoma sebaceum usually does not appear 
earlier, although it has been noted at 9 weeks,-® 6 months ® and in our 
case at 13 months. Except for the adenomas of the sebaceous glands, 
no tumors (limited autops)’-, case 2), no stigmas of degeneration and 
no skin lesions such as fibroma molluscum, pedunculated polypi, pig- 
mented nevi, “cafe au lait” spots or anemic or vahmlar nevi, which 
have been described by YakovleA'’ and Guthrie,®® were noted. Both 
infants were of the third gestation, and both were girls. The gestations 
and accouchements were normal. There was no evidence of tuberous 
sclerosis in the brothers or sisters, although in case 1 only a guarded 
statement can be made. The course in both was characterized by a 
steadily progressive mental and physical deterioration, expedited b}^ 
inanition and terminated by infection. There was no evidence of retinal 
tumors, of contractures or of visual or auditory impairment. Interest- 

28. Ca 3 'lor, H. D. : Ann. Surg. 82:164, 1925. 

29. Weech, A. A.: Am. J. Dis. Child. 37:766, 1929. 

30. Yakovlev, P. I., and Guthrie, R. H. : Arch. Neurol. & Psychiat. 26:1145, 
1931. 
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ocular signs and craniotabes were noted in both cases. Copious 
perspiration, vomiting and interference with feeding were noted in 
case 1. Both infants suffered from epilepsy, and in one (case 2) the 
localizing signs were sufficient to justify surgical intervention. The 
shifting of the signs, which at first was attributed to disci epant state- 
ments, may be explained thus ; The lesion was in the right hemisphere, 
and the original signs pointed to that area; with the advent of hydro- 
cephalus and compression of the opposite side, the localizing signs 
shifted to the other side. The same phenomenon is often observed in 
cases of tumor of the brain. 

As has been observed by others, surgical intervention appeared not 
to influence the subsequent course. 

As death occurred while both patients were still infants, the 
histologic changes in the lesions were not far advanced as judged by the 
absence of tumors and by the absence (case 2) and paucity (case 1) of 
concretions. In case 1, the calcific deposits were confined to the 
cerebellum, which coincides with the observation that when widespread 
they are apt to be more plentiful in that region. It was there, also, that 
two prominent characteristics of tuberous sclerosis were represented, 
viz., the glioblastomatous and the neurocytodysgenetic.-^ Enlargement 
of the brain, hydrocephalus and dural thickening were noted in case 2. 
The hydrocephalus was chiefly confined to the lateral ventricles and 
could not be accounted for on an obstructive basis, since the ventricular 
communication was intact. In some cases it has been ascribed to tumors 
that may be widespread although occurring commonly in the ventricles, 
the caudate nucleus and the stria terminalis. It is interesting in this 
connection that Freeman was not convinced that any causal relation- 
ship existed in his case between the ventricular hydrocephalus and a 
tumor that lay adjacent to the foramen of Monro. Cysts have been 
found in the occipital lobe away from the sclerotic lesions or occasionally 
in the frontal lobe in the midst of a tuberous area. The)’- were not 
definite in either of our cases, although in case 2 the porous nature of 
the cortex suggested them. In case 2, the entire anterior half of the 
right cerebral hemisphere was converted into an area of tuberous 
sclerosis, and the altered histologic picture extended well down into the 
fissures, which is uncommon.^^ jj, ^ase 1, the cerebral nodules were 
small, but the rare cerebellar lesion was so extensive that definitely 
normal structure was not encountered. In case 1, the left suprarenal 
gland was twice as large as the right. It is unfortunate that the 
restrichons on the autopsy in case 2 prevent a more positive statement 
regarding visceral tumors. Clinically, there was no evidence of them 
but, as Hym an has shown, they may exist unrecognized. 

31. Volland; Ztschr. f. d, ges. Neurol, u. Psychiat. 74:505, 1922. 

32. PelHzzi, G. B. : Ann. di freniat. 10:326, 1901. 

33. Hyman, A.: J. Urol. 8:317, 1922. 



808 


ARCHIVES OF PATHOLOGY 


ETIOLOGY 

Bourneville/’ Furstner and Stublinger and Brushfield and Wyatt - 
believed tuberous sclerosis to be an inflammatory lesion. In some 
cases, tbe parents have been tuberculous or syphilitic, and in a few cases 
tbe Wassermann reaction of tbe blood bas been positive. Campbell^® 
considered it an evolutionar}'^ disturbance, beginning not before tbe 
seventh fetal month, which is the time at which the plan of the sulci and 
gyri is laid down. Vogt,^“ Globus, Bielschowsky and Hartdegen 
regarded it as a malformation, a blastema or an inseparable combination 
of the two, and attributed tbe inflammatory changes to alterations tak- 
ing place in the areas of tuberous sclerosis. Bielschowsky especially 
emphasized these combined manifestations and stressed the probable 
interrelationship of syringomyelia, solitary gliomas and von Reckling- 
hausen’s disease (peripheral spongioblastosis) with tuberous sclerosis 
(central spongioblastosis). Yakovler' and Guthrie pointed out further 
clinical analogies with von Recklinghausen’s disease, cerebral angio- 
matosis and vascular nevi of tbe skin, suggesting that these were ecto- 
blastic malformations to be classified under tbe term “congenital 
ectodermoses” along with tbe congenital ectodermal dystrophies and 
dysplasias.-” 

A striking feature of tuberous sclerosis is manifested in the lipof- 
erous tissue disturbances. Scattered through the sclerosed nodules and 
grouped about blood and lymphatic vessels are large phagocytic and 
monster cells loaded with lipoid droplets. In every case there is agenesis 
of myelin sheaths, and in many there are adenomas of sebaceous glands, 
renal and mammar}- lipomas, dermoid cysts and lesions of the suprarenal 
glands consisting of atrophy and aplasia of the cortical cells, fibrosis of 
the medulla or, as in case 1, hypertrophy of one and atrophy of the other 
gland. These changes suggest an embr 3 '^ologic metabolic imbalance, and 
this opinion is further supported by the work of Steinbiss ”” in his 
studies of rhabdomyoma of the myocardium. Theorizing along this line 
seems inappropriate at this time. Pathologic data assembled so far in 
this condition point so strongly to a metabolic imbalance that metabolic 
studies and administration of the suprarenal cortical hormone,"*” as a 
trial, seem warranted. 

34. Furstner and Stuhlinger, cited by Lind.^ 

35. Campbell, A. W. : Brain 28:367, 1905. 

36. Vogt, H. : Ztschr. f. d. Erforsch. u. Behandl. d. jugendl. Schwachsinns 2:1, 
1908. 

37. Hartdegen. A.: Arch. f. Psj'chiat. 11:117, 1880. 

38. Clouston, H. R.: Canad. M. A. J. 21:18, 1929. 

39. Steinbiss: Virchows Arch. f. path. Anat. 213:22, 1923. 

40. Swingle, W. W., and Pfii¥ner, J. J.; Am. J. Physiol. 96:i64, 1931. 



ST EWART-B AUER— TUBEROUS SCLEROSIS 


809 


SUMMARY 

The clinical and pathologic features of two cases of tuberous 
sclerosis are presented and discussed. One of the cases, which was 
complicated by adenoma sebaceum, occurred in a Negro infant. 

In obscure cases of obstructive or nonobstructive hydrocephalus 
associated with epileps}'^ with or without adenoma sebaceum, tuberous 
sclerosis must be considered as a possibility. 

The features of lipodystrophy are emphasized, and it is suggested 
that tuberous sclerosis is a congenital metabolic disturbance. 



BLOOD CYSTS ON THE HEART VALVES 
OF NEW-BORN INFANTS 


SAMUEL A. LEVINSON, M.D. 
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AARON LEARNER, M.D. 

CHIC.^GO 

Small, circumscribed, elevated nodules on the heart valves of new- 
born infants were reported as earty as 1844 by Elsasser ^ and 1857 
by Luschka." Since then many similar observations have been recorded, 
but very few in other than the German or the French medical liter- 
ature. There has been considerable controversy as to the nature of 
these nodules, first one view predominating, then another as later 
studies superseded earlier ones. 

INCIDENCE 

Elsasser ^ found the nodules in more than half of infants examined 
between birth and the twenty-third day of life. Luschka “ reported 
a 25 per cent incidence. Parrot ® considered the nodules as an almost 
invariable finding, reporting their occurrence in 103 of 120 infants 
examined post mortem in the first few months of life. In Fahr’s * 
series of infants in the first few months of life, the nodules occurred 
almost constantly ; in those in the second half of the first year, the 
incidence diminished to 50 per cent, and in those past the first year, the 
nodules occurred rarely. Haushalter and Thiry,'' Wegelin ® and Jons- 
son ' cited an incidence of, respectively, 78 per cent, 66 per cent and 
63 per cent. While the greatest frequency of occurrence is in the very 
first few months of infancy, a number of cases occurring in childhood 
and adult life have been reported — namely, by Haushalter and Thiry,® 
Bundschuh ® and Wegelin.® 

From the Department of Pathology, University of Illinois College of Medicine. 

1. Elsasser, cited by Luschka.- 

2. Luschka, H. : Virchows Arch. f. path. Anat. 4:171, 1852; 11:144, 1857. 

3. Parrot, M. G. : Arch, de physiol, norm, et path. 1:538, 1874. 

4. Fahr, E. : Virchows Arch. f. path. Anat. 184:274, 1906. 

5. Haushalter, P., and Thiry, C. : Arch, de med. exper. et d'anat. path. 10: 
Da8, 1898. 

6. Wegelin, C. : Frankfurt. Ztschr. f. Path, 2:411, 1908; 9:97, 1912. 

7. Jonsson, S.: Virchows Arch. f. path. Anat. 222:345, 1916. 

8. Bundschuh, E. : Frankfurt. Ztschr. f. Path. 6:65, 1911. 
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The valves of predilection for the distribution of the blood cysts 
are the mitral and the tricuspid, on Avhich the nodules occur with about 
equal frequency. They are found less often on the pulmonic, and 
infrequently on the aortic, leaflets. Wegelin « recorded the following 
distribution; On the mitral valve alone the nodules were found ten 
times; on the tricuspid valve alone, six times; on the mitral and the 
tricuspid valves, thirteen times, and on the tricuspid and the pulmonic 
valves, one time. 

Jonsson' described nodules in forty-five of seventy-one cases in 
which postmortem examination was performed. The distribution of 
nodules on the various valves is recorded in the table. 

In sixteen consecutive postmortem examinations of infants (the 
premature as well as the full-term, and the stillborn as well as those bom 


Distubutiou of Nodules on ihc Hcait Valves in Jonsson’s Sen'es of 

Nezu-Bo>n Infants 



Valves Shoumg 

Number of 


Nodules 

Oases 

Mitral, tricuspid, pulmonic and aortic 

4 

2 

Mitral, tricuspid and pulmonic 

3 

2 

Mitral and tricuspid 

2 

23 

Tricuspid and pulmonic 

2 

1 

Tricuspid and aortic 

2 

1 

Mitral and aortic 

2 

1 

Mitral 

1 

7 

Tricuspid 

1 

fi 

Aortic 

1 

1 

Pulmonic 

1 

1 

Total 


45 

living) twelve showed blood cysts 

on the valves. A similar high inci- 


deuce is recorded in the various published reports. 

We have seen, on the leaflets of the heart valves of new-born infants, 
small, circumscribed, elevated, dark red nodules. These elevations appear 
grossly to be small cysts filled with blood. When present, they are 
almost invariably seen on both the mitral and the tricuspid leaflets, infre- 
quently on the pulmonic leaflets and rarely on the aortic. The nodules 
occur as elevated, circumscribed, spheroid globules, presenting a dark 
red color, and varying from pinpoint to pinhead in size, seldom exceed- 
ing 1 mm. in diameter (fig. 1). They vary in number from two or three 
to ten or fifteen, though as many as thirty have been reported. The 
nodules project above the auricular surface of the auriculoventricular 
leaflets near the free margin, between the edge and the line of contact 
on closure. On the semilunar leaflets, the nodules project into the ven- 
tricle and are located at or very close to the line of attachment of the 
leaflet. 
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HISTOLOGIC DISCUSSION 

On histologic examination, the nodules as seen in cross-section appear 
as monolocular or bilocular or even multilocular spaces filled with red 
blood cells (fig. 2). The partitions dividing the spaces into several 
chambers are not constantly complete, thus there is obvious communi- 
cation between compartments. The spaces are lined by a single layer 
of endothelial cells, in appearance similar to the surface endothelium 
of the valve leaflets. The cells are flattened and show well staining, 



Fig. 1. — A heart showing blood cysts on the mitral valve, on the auricular sur- 
face near the junction of the chordae tendineae with the leaflet; X 2. 

elongated nuclei. The spaces present the appearance of cystlike 
enlargements protruding above the surface level of the leaflet. The 
projecting surface of the nodule and the corresponding side of the 
leaflet present a smooth, uniformly even outline except for the elevation 
of the nodule above the surface level, while the opposite side is irreg- 
ular and uneven, showing numerous indentations of the surface endo- 
thelium into the stroma of the leaflet. The stroma is a moderately 
cellular, young, fibrous connective tissue, which shows no differenti- 
ation into special layers. The partitions dividing the blood-filled spaces 
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into several chambers are composed of stroma similar to that of the 
valves Near the attachment of the valve to the myocardium a few 
blood vessels are inconstantly seen, though m the body of the leaflet 
no blood vessels are found (fig. 3). 


ORIGIN 

When we come to a consideration of the genesis of the nodules, we 
find a variety of opinions. Essentially there have been four expla- 



Fig. 2. — A microscopic section of a mitral valve, showing a blood cyst divided 
by a partition and filled with blood cells; hemalum and eosin stain; X 40. 

nations, each with minor modifications propounded by different 
observers : 

1. The blood cysts represent extravasations of blood, namely, 
hematomas. 

2. The cysts represent ectatic or dilated blood vessels. 

3. The C3'sts represent angiomas. 

4. The cysts are spaces filled with blood as a result of the pressure 
of blood into crevices running from the surface of the leaflet into the 
stroma forming the leaflet. 
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At first the nodules on the valve leaflets were considered as extrava- 
sations of blood, or hematomas. Elsasser in 1844 spoke of the 
extrar^asations. Luschka - cited Elsasser, and described the nodules, 
predominantly occurring on the auriculoventricular leaflets near to the 
free edge, as small extravasations of blood into the so-called nodules of 
Albini. Luschka assumed that the blood vessels which he was able to 
demonstrate were the source of the extravasations. Parrot ® reported 
the occurrence of the blood nodules in 103 of 120 cases in which post- 







■K.\ 




. ' \-V- ‘t-s.. . 


M’4 





^'4 



Fig. 3. — A microscopic section of the same mitral valve as shown in figure 2, 
showing, in addition, endothelium-lined clefts extending into the stroma of the 
leaflet ; hemalum and eosin stain ; X 40. 


mortem examination was performed, and explained the origin of the 
nodules as the result of rupture of the vessels of the leaflets, and spoke 
of blood nodules rather than extravasations. Contrary to Luschka, who 
considered the extravasations as occurring into the nodules of Albini, 
Parrot believed that the blood nodules gave rise to the nodules of Albini. 
Von Kahlden ° also adhered to the view that the hematomas on the 
valves represented bleeding into the connective tissue composing the 


9. von Kahlden, C. ; Beitr. z. path. Anat. u. z. allg. Path. 21:288, 1897. 
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nodules of Albini. In this first explanation a mechanical traumatic 
factor was believed to be the significant initiating agent, with diapedesis 
or rhexis leading to the development of the hematomas. 

The next view sought to emphasize vascular ectasias or varicosity 
as representing the essential feature of these nodules. Berti empha- 
sized that these nodules were blood-filled spaces lined by endothelium. 
He also noted that the nodules were not seen before the seventh month 
of intra-uterine life, and that they apparently disappeared after the fifth 
month of extra-uterine life. He explained the origin of the nodules as 
follows: In the vessels of the valves there is a gradually developing 
involutionary process which is accompanied by the proliferation of 
elastic tissue from the base to the margin, giAung rise to constrictions 
and ectasias. Fahr (Avith minor modifications) subscribed to the views 
of Berti, considering the nodules as vascular ectasias. By accepting the 
idea of Avascular ectasia, both authors presupposed A^essels to the valves. 
Fahr stated that A'^essels are found in early infanc}'^ and less frequently 
or not at all in adulthood. They occur more often in the auriculoven- 
tricLilar leaflets and hardly ever in the semilunar leaflets. Fahr, how- 
ever, differed from Berti in considering the vascular regression as 
directly related to the disappearance rather than to the formation of the 
ectasias. He believed that the ectasias disappeared as a result of the 
progressive occlusion of the vascular network. As in the previously 
outlined explanation, mechanical traumatic moments Avere considered of 
significance. 

While the vieAV generally accepted was in the process of develop- 
ment, Nichols reported the case of an infant Avith these blood cysts 
on the A^alves, and spoke of them as angiomas. This Anew was never 
extensiA^ely held and does not accord fully with all the facts demonstrated 
and recorded by the various observers. The cysts are neither ncAvly 
formed blood vessels nor even dilatations of preAuously existing vessels. 

The view now most widely acknowledged Avas developed in part by 
Haushalter and Thiry. They explained the origin of the blood-filled 
saccules as the result of the pressing of blood into small canals and 
emissaries by back pressure as a result of increased tension incidental 
to crying and exertion. The direction of the back pressure is tOAvard 
the auricles. These canals that Haushalter and Thiry speak of have 
their origin at the marginal and submarginal insertion of the chordae 
tendineae into the leaflets of the valve on the ventricular surface. They 
found none of these nodules in stillborn infants, and considered this 
act as con firmatory evidence in support of their vicAv. Luschka,- 

10. Bern, G.: Munchen. mecl. Wchnschr. 45:1194, 1898. 

11. Nichols, J. L. : J. Exper. Med. 10:368, 1908. 
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Berti/-- Fahr ■* and others, however, found these nodules in stillborn 
infants from the sixth intra-uterine month to full term. Subsequent 
studies by various authors, however, led to amplification, some modifica- 
tion, and support of the ideas developed by Haushalter and Thiry.'^ 

Thus Meinhardt presented a report confirmatory in many respects 
of that of Haushalter and Thiry. He found that the auriculoventricular 
leaflets in the new-born infant are composed of a delicately meshed 
fibrous connective tissue stroma, rich in cells, indicative of the fact that 
active proliferation is yet taking place. The connective tissue fibers are 
delicate and without dominant arrangement into bands running in spe- 
cial directions. Furthermore, when one examines the mitral and tri- 
cuspid leaflets, the auricular side is uniformly smooth, but on the 
ventricular side the chordae tendineae lead to unevenness, clefts and 
indentations, lined by endothelium, leading into the valve substance. 
These clefts ai'e not entirely simple, for they may divide, or give rise 
to ampulla-like dilatations. With systole blood is pressed into the 
clefts, and in diastole the blood flows out again, except when the blood 
is pressed into the narrower canals or into canals extending deep into 
the stroma of the leaflets. Thus are formed the cysts lined by the endo- 
thelium of the valve surface. In the case of the semilunar valves there 
are slight differences, but the principle is identical as outlined for the 
auriculoventricular valves. In the floor of the sinus of Valsalva, also, 
clefts enter into the substance of the leaflet and extend toward the 
ventricle. With the closure of the valves blood is pressed back into the 
sinus of Valsalva and into the clefts. 

W egelin ® presented essentially the same observations as Meinhardt 
and Haushalter and Thiry. He stated that the pressure of blood into 
the endothelium-lined clefts by stretching and dilatation gives rise to 
cysts. The projection of the auriculoventricular nodules above the sur- 
face of the leaflet into the auricle and of the semilunar valve nodules into 
the ventricle was explained by the direction of the clefts and of the 
forces. B}’^ adhesion of the endothelium the clefts are closed, thus start- 
ing the process of obliteration of the canals which, when open, connect 
the lumen of the heart with the cysts. The canal being closed, the blood 
in the cyst becomes converted into a hyaline mass, and connective tissue 
ingrowth then completes the physiologic regression. The rarity of 
deeper indentations, their relatively infrequent occurrence, and the 
absence of chordae tendineae account for the lesser number of nodules 
in the leaflets of the semilunar valves. In older age the clefts are 
present, though in lesser number. Then, the valve tissue is denser and 
more resistant, hence the fact that the nodules are so rare in the adult 

12. Berti, G. ; Arch. f. Kinderh. 31:371, 1901. 

13. Meinhardt, H. : Virchows Arch. f. path. Anat. 192:521, 1908. 
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Bundschuh * further corroborated the work of Wegelin and the others 
holding similar views. 

Jonsson " published a length}^ study confirmatory of the observations 
of Haushalter and Thiry, Wegelin, Meinhardt, Bundschuh and 
Hammes,“ though disagreeing with the latter in speaking of the clefts 
as “vessels to the valve.” Jonsson explained the monolocular cyst as a 
development from the multilocular cyst by thinning out and atrophy 
and eventual disappearance of the partitions as a result of the dilatation 
of the cyst. There are transitions. The monolocular cysts frequently 
contain rests of septums as small islets or as narrow bridges of tissue, 
identical with the stroma of the leaflet and lined by endothelium. Jons- 
son concluded that the clefts in the valve leaflets are to be considered 
as structurally analogous to the other irregular depressions in the inner 
surface of the heart. The cysts develop when blood is pressed into 
those spaces or potential spaces. That C 3 '^sts develop depends on the 
specific structure of the leaflet as well as on the character of the tissue 
of the leaflet. In these studies of Jonsson and Wegelin reconstructions 
were used to demonstrate the connection of the cysts with the lumen of 
the heart. 

Apparently there is no pathologic significance to these nodules. They 
are rather to be considered as a common anatomic finding. 

SUMMARY 

Blood-filled cysts, appearing as small, circumscribed, dark red, 
elevated nodules, are found on the valve leaflets of new-born infants. 

The nodules are frequently found between the seventh month of 
intra-uterine life and the fifth month of extra-uterine life. In our series 
of infants the incidence was 75 per cent. After the first half year of 
life the frequency decreases to become a rarity after 2 years of age. 

Four views relating to the genesis of the nodules are presented and 
discussed: 1. The nodules represent hematomas or extravasations of 
blood. 2. The nodules represent vascular ectasias. 3. The nodules 
represent angiomas. 4. The nodules represent endothelium-lined clefts 
into which blood is pressed and in which by dilatation cysts are formed. 
The last view is supported by wax reconstructions as well as by analysis 
of the demonstrable facts. 

14. Hammes, F. : Virchows Arch. f. path, Anat. 193:238, 1908. 
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Our purposes in this article are to collect all the recorded cases of 
pheochromocytoma of the suprarenal gland ; to present the salient clinical 
and pathologic features of all these cases, and to attempt to reduce them 
to a common denominator, i. e., to present their clinicopathologic cross- 
section; and to report the fifth case of malignant pheochromocytoma of 
the suprarenal gland, one that is associated Avith another primary 
malignant growth (of the thyroid gland) and an unusual blood picture. 

In man)'' respects, the suprarenal glands are the most interesting 
organs in the body. Although they were discovered by Eustachius in 
1563, their structure remained a mystery for over three hundred years, 
until von KolliUer described them histologically and until the first 
embryologic studies appeared in 1886. 

So far as their physiology is concerned, although the early work of 
Vulpian, Czibulski and Szymonowicz, of Oliver and Schafer, of von 
Fuerth and particularly of Abel culminated in the brilliant isolation of 
epinephrine by Takamine, much is still unknown. While it is established 
that the medulla produces epinephrine, Hartman demonstrated the 
presence of the latter in the cortex as well, so that it is possible that, in 
addition to being “the most essential regulatory organ for cholesterin- 
fat metabolism” (Aschoff) and liaA'ing something to do with secondary 
sexual characteristics, the cortex may be concerned in the production of 
epinephrine. We may say only that the suprarenal glands produce 
epinephrine, and that the suprarenal cortex is essential to life. 

Of the greatest significance for the study of the tumors of the supra- 
renal glands, particularly those of the medulla, are the embryologic con- 
siderations, of which the most important is the fact that the suprarenal 
cortex and the medulla are practically tAvo distinct and separate organs 
(as they are anatomically in the fish). While the anlage of the cortex 
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begins from coelomic epithelium, the first anlage of the medulla is formed 
by the migration of the sympathetic primitive cells (sympathogonia), 
which is usually complete when the embryo has reached the length of 
85 mm. From the sympathetic primitive cells are developed the pheo- 
chromoblasts, and from these the mature medullary cells, or the 
pheochromocytes, which are large, polyhedral cells, each with a finely 
granular cytoplasm and a round vesicular nucleus, usual!} eccentiic, 
containing nucleoli. 

It is only natural, then, that dissimilar in their embryology, unlike in 
their histology and different in their physiology, the suprarenal cortex 
and the medulla give rise to tumors that are as distinct from each other 
as would be those of two different organs, pathologically just as much 
as clinically. 

For a clearer understanding of the tumors of the medulla of the 
suprarenal gland, one must, therefore, remember that in the medulla 
three different types of tumors may arise, depending on the types of the 
cells from which they originate: (1) sympathogonioma (sympatho- 
blastoma, neuroblastoma or neurocytoma), tumors derived from the 
embryonic sympathogonia; (2) ganglioneuroma, tumors derived from 
the mature ganglion cells, and (3) pheochromocytoma (chromaffin 
cell tumor, paraganglioma), tumors originating from mature pheo- 
chromocytes. 

Since we are concerned only with the last-mentioned tumors, we 
must mention another general consideration concerning them before we 
pass to a thorough study of their pathologic and clinical manifestations ; 
It is the question of the so-called chromaffin system. It was Kohn 
(1902) who suggested that this is a tissue system, pointing out that the 
cells of the so-called paraganglions — the carotid gland, the abdominal 
collection of cells and the so-called organ of Zuckerkandl (found at the 
bifurcation of the aorta, especially in children) — closely -resemble the 
cells of the medulla of the suprarenal gland, not only in their morphology, 
but also in giving the so-called chromaffin reaction, i. e., the deposit of 
brown granules in the cells when the tissues are fixed in fluids containing 
potassium bichromate (owing to the fact that the latter, under the 
influence of epinephrine, is reduced to insoluble peroxide of chromium). 
Kohn (according to Bailey and Miller) also stressed the fact that para- 
ganglions have a common embryonic origin with the medulla of the 
suprarenal gland, while Fulk and MacLeod furnished evidence that the 
active principle of the retroperitoneal chromaffin tissues has the same 
physiologic action as epinephrine. However, Maximow, pointing out 
that cells similar to the chromaffin tissue cells are also found in the 
kidnp-. liver, testis and heart, questioned the advisability of speaking of 
the “chromaffin system” and of including the medulla of the suprarenal 
gland m this system until “it has been shown that all of the chromaffin 
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organs have the same internal secretion,” since “the assumption that the 
paraganglia elaborate epinephrine, just like the chromaffin cells of the 
medulla of the suprarenal, has not been securely established.” 

GENERAL FEATURES OF PHEOCHROMOCYTOMA 

The first mention of this tumor is credited to Perley about 1890, 
although a case was mentioned by Frankel in 1886. The first descrip- 
tion is credited to Manasse in 1893. Fifty-three cases have been 
reported, all of which are tabulated elsewhere in this article. 

Pheochromocytoma occurs in animals (Stilling; Zanfrognini) as well 
as in man. In the former it is always benign, while in the latter it 
may be malignant, five undoubted malignant cases having been reported 
(Bonnamour, Doubrow and Montague; Gravier and Bernheim; Masson; 
King; Lazarus and Eisenberg) and one doubtful (Masson and Martin). 
All malignant cases have given widespread metastases. 

Incidence as to Age . — Although cases have been reported in which 
the patients’ ages ranged from 2)Z to 82 years, the fifth decade of life 
is the one of greatest frequency of cases (about 30 per cent), with the 
fourth decade next (about 20 per cent). Three of the malignant cases 
occurred in patients 30, 47 and 68 years of age ; the ages of the patients 
in the remaining two malignant cases are not known. 

Incidence as to Sex . — The early impression that the tumor is much 
more prevalent among women than among men (according to Rabin, the 
ratio is three to one) is entirely erroneous. Of the forty-eight cases in 
which the sex of the patient was recorded, twenty-five occurred in 
women and twenty-three in men. Of the five malignant cases, two 
occurred in men and one in a woman ; the sex of the other two patients 
is unknown. 

Distribution and Location . — ^The question whether it is possible and 
advantageous to speak of the chromaffin system has been discussed ; but 
regardless of the acceptance or nonacceptance of this concept, it must 
be admitted that pheochromoc 3 doma not only occurs in locations other 
than the suprarenal glands, but is much more frequent in locations out- 
side these glands, there being, according to Rabin, about eighty cases 
of pheochromocytoma of the carotid gland and three cases involving the 
organ of Zuckerkandl (Handschin; Hausmann and Getzowa; Stangl), 
one case of the retroperitoneal chromaffin tissue (Mayo) and one case 
of sacrococcygeal tissue (Alezais and Peyron). 

As to the side on which the tumor occurs, in forty cases in which 
this information is available, the tumor occurred nineteen times on the 
right side and thirteen times on the left side, and in eight cases, the 
tumor was bilateral. All known cases of malignant pheochromoc 3 doma 
(Alezais and Peyron, 1911) were bilateral. 
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Association with Other Tiiufor^.— Neurofibromatosis (von Reck- 
linghausen’s Disease of the Skin) ; The following authors presented 
such combined cases; Herxheimer, Kawashima, Russum and Barrjs 
Suzuki and Zeckwer— five cases in all (9.4 per cent). 

Adenoma ; Harbitz’ patient had a cystadenoma of the pancreas (and 
a hypernephroma of the left kidney) as well as a pheochromocytoma 
of the right suprarenal gland. Hedinger’s patient had an adenoma of 
the liver and a colloid adenoma of the thyroid gland, in addition to a 
pheochromocytoma of the left suprarenal gland. 

Malignant Tumors of Other Organs ; In one case (the second case 
of Lazarus and Eisenberg), a malignant pheochromoc 5 homa was asso- 
ciated with a papillary adenocarcinoma of the thyroid gland ; in another 
case (Harbitz), a benign pheochromocytoma was associated with a 
hypernephroma of the kidney on the opposite side (as well as with a 
benign cystadenoma of the pancreas). 

Wahl’s famous case was a combination of pheocbromocytoma, gan- 
glioneuroma and neurocytoma. 

Association with Hypertension . — This probably is the most important 
condition coexisting with pheochromocytoma. Of fifty-three cases, 
twenty-five (47 per cent) showed the association with hypertension, 
while in six cases no information was recorded. Owing to the lack of 
clearcut abstracts of histories and necropsy protocols it is difficult to 
state just what the mutual relationships were. Did hypertension coexist 
with atherosclerosis? Did either one or the other or both coexist with 
renal disease? In what cases was hypertension continuous? In what 
cases was it paroxysmal? Was it present a sufficient number of years 
previous to the probable origin of the tumor to be definitely regarded 
as independent of the tumor ? 

The available data — fairly accurate — seem to give the following 
answers to these questions ; Three patients showed diffuse atherosclerosis 
without renal disease and, so far as the information is available, without 
hypertension. Of twenty-five patients with hypertension, six had 
nephritis, three had diabetes, one was pregnant, and thirteen had pure 
( ? ) hypertension. So much for the statistics, but as soon as one 
attempts to rationalize and explain the available data, one is beset with 
great difficulties, some of which, in the light of present knowledge, are 
insurmountable. 

To begin with, the first impression one forms from the study of the 
association of pheochromocytoma with hypertension is that, since it is 
the chromaffin tissue of the medulla of the suprarenal gland that pro- 
duces epinephrine, and since epinephrine produces vasoconstriction and, 
CO Ipso, hypertension, it is natural to expect that an increase of the 
cliromaffin tissue would bring about hyperadrenalemia and, pari passu, 
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hypertension. This conception of the causal connection between pheo- 
chromocytoma of the medulla of the suprarenal gland and hypertension 
is particularly alluring because pheochromocytomas located elsewhere, 
(e. g., those arising from the abdominal sympathetic ganglions, the 
carotid gland, etc.) have also been found to coexist with hypertension, 
which should be expected a priori, since it was pointed out by Fulk 
and MacLeod in 1916 that the retroperitoneal tissue contains an active 
principle with the same ph3'^siologic action as that of the suprarenal 
medulla — epinephrine. True, Fulk and MacLeod did not say that the 
active principle mentioned is epinephrine, but what they said means just 
that, for it is hardly possible to conceive that two organs of the same 
embryolog}' and morphology could secrete two different active principles 
with the same physiologic action. 

We now come to our first real difficulty. There have been at least 
twelve authentic cases of cortical tumors (benign and malignant) asso- 
ciated with h3’’pertension (Oppenheimer and Fishberg; Rowntree and 
Ball). No explanation of such paradoxical findings has as yet been 
vouchsafed. If neoplasms of the chromaffin tissue (suprarenal and 
extra suprarenal) cause hypertension because of hyperadrenalemia (to 
be discussed presently), why should neoplasms of the suprarenal cortex 
— so different from the medulla embryologically, histologically and 
physiologically as to be quite properly I'egarded as a separate organ (as it 
is lower in the scale of vertebrate life) — cause hypertension? That 
they were primary cortical tumors is obvious from the fact that they 
were followed b3' characteristic changes in the secondar3' sexual charac- 
teristics. Again, in several cases, removal of the tumor led to dis- 
appearance of hypertension — post hoc, ergo propter hoc. On the other 
hand, if one considers how relatively frequent are renal h3'^pernephromas, 
and how infrequent are suprarenal h3^pernephromas, and particularl3', 
if one asks oneself wh3r the infrequent cortical tumors in the suprarenal 
gland alwa3's cause a marked disturbance in the secondar3’^ sexual charac- 
teristics and frequently produce h3'^pertension, while the frequent cortical 
tumors in the kidne3'- do not, one grows perplexed in attempting to shed 
light on the connection between tumors of the suprarenal cortex and 
h3’pertension. Granting that the question wh3" cortical tumors in the 
suprarenal gland cause h3'^pertension and changes in the secondary sexual 
characteristics while such tumors in the kidne3^ do not can be answered 
63^ stating that the renal hypernephromas are not cortical tumors but 
renal adenocarcinomas (an opinion subscribed to 63^ man3" prominent 
pathologists), how can we explain the causation of h3'pertension by 
tumors of the suprarenal cortex if it is the suprarenal medulla that 
produces epinephrine (assuming, for the sake of the argument, that 
h3-pertension depends on h3-peradrenalemia) ? The fact that we ma3" 
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be dealing in the case of the cortical tumOr with hypertension of dif- 
ferent causation from that in the case of tumor of chromaffin tissue 
suprarenal and extrasuprarenal— seems to h:ive been observed by Peyron, 
who pointed out that in the case of the cortical tumor hypertension is 
usually continuous, while in that of the chromaffin cell tumor hyper- 
tension is usually paroxysmal. To this we uray add our own observa- 
tion that in the case of malignant chromaffin cell tumor either hyper- 
tension is absent or there is actually hypotension. Peyron thought that 
the reason why hypertension is paroxysmal in the case of pheochromo- 
cytoma is that the intense proliferation and death of chromaffin cells 
interfere with the regular and complete secretion of epinephrine, and 
that, as a result of this, many proepinephrine and paraepinephrine par- 
ticles get into the circulation, and thus, fof the time being, there is no 
hypertension. 

Attempts to account for the hypertension associated with cortical 
tumors are attended with difficulty, even if it is assumed that the supra- 
renal cortex produces epinephrine (Hartmjm), because, as Allen stated, 
“it has not been proved that epinephrine is necessary for the maintenance 
of normal vascular tone and blood pressure,” and thus these attempts 
are at best few and highly speculative. 

When we come to consider the relation of pheochromocytoma to 
hypertension, we still are confronted with two difficulties, namely, the 
inability to prove that hypertension is due to hyperadrenalemia, and the 
inability to demonstrate that hyperadrenaleiuia exists in such cases. 

So far as the relation of hypertension to hyperadrenalemia is con- 
cerned, we wish to point out, as Maximow stated, that “it is quite 
probable that epinephrine never has physiologic function similar to its 
pharmacological action. . . . It is secreted in very minute quantities 
and is rapidl}" destroyed in the blood stream. Another view is that it 
is only an excretory product of protein metabolism, since it is probably 
destroyed before it reaches the arterial blood stream.” 


Stewart stated that “readers who peruse the literature without 
critical knowledge might easily conclude that epinephrine has a great 
functional importance. . . . Many writers assume this as self- 

evident. . . . The most convincing evidence that the epinephrine 

secretion does not play an indispensable role is the fact that the animals 


in which the epinephrine output has been suppressed . . . remain 

indefinitely in good health.” He also stated that “it is frequently 
assumed . . . that the chromaffin inclusion of the adrenal medulla 

plays a role in the maintenance of the normal blood pressure. It has 
bmr measured in rabbits and dogs . . . before and during removal 

of the first adrenal, then up to and during removal of the second o-innd 
a.Kl .hen on till recovery or death. No change in the blood Trelre wat 
tound which could be attributed to loss of the adrenals.” Allen also 
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referred to the work of Ingier and Schmorl, who failed “to demonstrate 
increased amounts of epinephrine in the suprarenal glands of individuals 
with hypertension.” Janeway, Mosenthal and many others regard the 
theory of hyperadrenalemia as a cause of hypertension as unproved. 

The second difficulty referred to — that of the demonstration of 
hyperadrenalemia in patients with pheochromocytoma — remains insur- 
mountable, since the present methods of estimating epinephrine in the 
blood are not accurate enough. We are therefore confronted with the 
fact that in some cases of tumor of the suprarenal cortex and in most 
of those of tumor of the medulla (as well as in those of tumor of extra- 
suprarenal chromaffin tissue) there is either paroxysmal -intermittent or 
continuous hypertension, and that very frequently removal of the tumor 
is followed by restoration of normal blood pressure. All explanations 
of any causal relationship between hyperplasia of the chromaffin tissue 
and hyperadrenalemia and between the latter and hypertension will 
remain unsettled so long as there is no positive information on the 
following points : Is epinephrine produced in the suprarenal medulla, in 
the cortex or in both? Is the active principle of the extrasuprarenal 
chromaffin tissue identical with epinephrine? Does the physiologic 
epinephrine in the human body act in the same way as the pharmacologic 
epinephrine? Does hyperadrenalemia exist in all the cases of pheo- 
chromocytoma? Does hyperadrenalemia mean hypertension? 

Association zvith Other Tuberculosis : Five patients 

with pheochromocytoma suffered from tuberculosis ; three of these had 
pulmonary phthisis, and two, a diffuse infection involving the lungs, 
intestines and lymph nodes. Manasse gave pulmonary tuberculosis as 
the cause of death in the case that he reported. 

Diabetes ; This was present in five cases — Herde’s first case and those 
of Labbe, Tinel and Doumer, Biebl and Wichels, Kelly and Schroeder ; 
in one of the five cases, the pancreas was atrophied (Schroeder). 

Vasomotor Instability ; Six patients showed symptoms of shock ; five 
of these died shortly after minor surgical procedures. Several other 
patients had attacks of dyspnea, pallor, numbness and, occasionally, 
unconsciousness. 

Miscellaneous: In one case (Riemei-), the patient presented an 
addisonian syndrome, and in another (Laignel-Lavastine and Aubertin) 
there was melanoderma. 

PATHOLOGIC ANATOMY OF PHEOCHROMOCYTOMA OF THE 
SUPRARENAL MEDULLA 

The tumor may be solid or cystic. In the latter case, the tumor is 
referred to as chromaffin medullary cystic struma. Of the fifty-three 
cases, eleven were cystic (two bilateral). All these were benign. 
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The size of the tumor varies from 1 cm. (Suzuki’s second case 
[1909] ; Herde’s second case, on the right side) to 12.5 cm. (the first 
case of Lazarus and Eisenberg) ; several cases in which the tumor Avas 
from 9 to 10 cm. in length have been reported by Suzuki (third case, 
1909), Hedinger, Oberling and Jung (“the size of a kidney ’), Lascagna, 
Shipley and Schroeder. All the large tumors were benign. Two of 
the malignant tumors were 5 cm. Jong (Lazarus and Eisenbeig, King). 
Information as to the length of the other three malignant tumors is not 
available. Speaking generally, the larger the tumor, the more apt it is 
to be cystic and hemorrhagic and to contain necrotic areas; for this 
reason, a large majority of the larger tumors are soft and reddish m 
appearance, while the smaller ones are pale gray. 



Fig. 1. — Section of malignant pheochromocytoma of the suprarenal medulla, 
showing the cellularity and the alveolar or trabecular appearance. Note the irregu- 
larity in size and shape of the cells. All the photomicrographs were made by A. 
Plato. 


In some few cases, normal medulla could be recognized and was 
separated from the neoplasm by a distinct, at times very thick capsule, 
but in most of the cases, especially those of the larger growths, the 
entire suprarenal gland was converted into a tumor mass Avhich obliter- 
ated the medulla but retained a thin, narroAv rim of the cortex, usually 
interrupted at one or more points. At times, the solid part of the 
tumor occupies the central part of the mass, like the core of a hyper- 
nephroma, with multiple C 3 '^stic areas all around it. 


PATHOLOGIC HISTOLOGY OF PHEOCHROMOCYTOMA 

The neoplasm (fig. 1 ) is very cellular and in many places has a 
slightly or definitely alveolar or trabecular appearance, depending on 
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the amount of the connective tissue stroma, which varies a great deal 
in different sections, but is always quite vascular, and envelops the 
cords of cells on all sides. Even with the lowest magnification, one is 
immediately struck with the extreme anisocytosis ; not only are there 
occasional cells smaller than erythrocytes and others more than twice 
as large as neutrophil leukocytes, but less striking differences in size 
are so frequent and widespread that one’s impression is almost kaleido- 
scopic, for it seems as though there are no two cells of the same size. 
This feature becomes the more striking the greater the magnification. 
The great majority of the cells are large, about from 30 to 35 microns 
long. In form, most of the cells are polyhedral, oval or irregularly 
trapezoid. At times, one sees a cell strongly resembling the histiocyte 
as seen in blood films, an ovoid cell, from 50 to 75 microns long, with 
a very pale cytoplasm and a centrall)' placed, dark round nucleus, about 
20 microns long, containing many nucleoli. 

The C 3 qoplasm of most of the cells is abundant and is very finel}' 
granular, although a dull, homogeneous appearance is not at all lacking 
in many cells. Sections stained by the hematoxylin-eosin method show 
that most of the cells are distinctly acidophil, and that cells deeply 
stained with hematoxylin are exceptional. Sections fixed in bichromate 
solutions show' brownish granules in the cytoplasm. A few' con- 
tain large, round, hyaline bodies, occasionally containing dark, rodlike 
structures. 

The nuclei (fig. 2) show some characteristic features. In the first 
place, they vary in size as much as do the cells themselves : occasionally 
a nucleus is not more than from 5 to 8 microns in diameter ; most 
frequently it is from 15 to 30 microns long and, not rarely, much larger, 
depending on the size of the cell. Its location is most frequently 
eccentric, and in many cells its flattened appearance along a cytoplasmic 
edge gives the cell a striking resemblance to the “signet ring” cell of a 
Krukenberg tumor. A syncytial arrangement is not at all rare. One 
notices also that, occasionally, the nucleus is so pyknotic as to resemble 
a mere nuclear fragment. The shape of the nucleus is highly irregular : 
most frequently it is oval or cylindric, irregularly round or flattened 
out ; occasionally it is almost triangular ; not infrequently it is so highly 
bizarre as to be indescribable architecturally. Many cells are multi- 
nuclear, and from time to time one sees a cell in which the nucleus is 
very large and resembles a ball of twdsted W'orsted. The staining of 
the nucleus is also irregular, but in an overwhelming majority of the 
cells the nucleus is ahvays distinctly h)'perchromatic. Even here, how'- 
ever, the staining is never uniform, the different parts of the nucleus 
staining W'ith varying intensity. The chromatin netw'ork is usually 
coarse and in many cells irregularly tw'isted. In some cells the nucleus 
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is vesicular and has a “washed-out” appearance. This is particularly 
frequent in multinucleated cells. In most cells, the nucleus contains 
several nucleoli and, at times, very dark, irregularly shaped granules. 
The presence of fat or glycogen has not been established. In malignant 
tumors, mitotic figures are frequent, as are chromatin-rich nuclei 
(embryonic cells?). To sum up the appearances of the cells and of 
their nuclei, we should say that the most striking feature is the irregu- 
larity of size, shape and staining properties. Peyron regarded the 



Fig- 2. — High power magnification of the tumor tissue, showing the variation 
in size, shape and position of the nuclei ; reduced from X 340. 


formation of irregular cellular masses through invasion of the fibrous 
septums as an early sign of malignanc3^ 

It has been mentioned that these tumors are rich in capillaries. 
These are, as pointed out by Alezais and Peyron, separated from the 
tumor tissue by vascular endothelium. Of the vascular spaces there 
are two types : those in contact with the external surfaces of the epi- 
thelial cords and containing erythrocytes and largely neutrophil leuko- 
cytes. and the intra-epithelial capillaries, the meshes of which are 
perpendicular to the capillaries of the first type and contain cloudy 
grumous material. 
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CHEMISTRY OF PHEOCHROMOCYTOMA 

Qualitative demonstrations of the presence of epinephrine in the 
tumor were done in several cases, hut the quantitative determination 
was carried out only by Rabin, who found the amount of epinephrine 
much lai'ger than the normal. Since there is no method of demonstrat- 
ing hyperadrenalemia, its relation to hypertension remains unsettled. 

REPORT OF A CASE 

This is the second case in the article by Lazarus and Eisenberg. 
The case was only mentioned in that article. Because of its many 
unusual features, such as its malignancy, its association with another 
primary malignant neoplasm of the th3'roid gland, unusual places of 
metastasis — e. g., the gum, etc. — the complete description and the dis- 
cussion of the case have been reserved for this article, dealing as it 
does with a complete study of all pheochromocytomas reported in the 
world’s literature. 

Clinical History . — A Russian Jewess, aged 63, was admitted to S 3 ’-denham 
Hospital on Jan. 1, 1930, complaining of a painful mass on each side of the neck 
and a small growth on the left lower gum. The latter growth had reached the 
size of a large pea three weeks after the extraction of the left lower bicuspid. Ten 
j'ears before examination, she had noticed a slight swelling in the right submax- 
illary space. About four years before examination, she had noticed that her neck 
was getting larger ; one year before examination, this swelling had caused her 
neck to become quite large. She refused surgical relief. About three months 
before examination, she began experiencing fairlj’- constant backache and transient 
headadie, and during the last three months had lost 25 pounds (11.3 Kg.) in 
weight, as well as noticed nodular masses on each side of her neck. A reference 
has already been made to the extraction of a tooth, promptlj’’ followed by the 
appearance on the gum of a reddish growth, the size of a large pea. 

Ph 3 'sical examination revealed a sallow woman about 60 3 'ears of age, cachectic- 
looking and greatly depressed. The growth in the gum was tender and friable 
and bled easil 3 ^ The thyroid gland felt hard and was irregularh’ and considerably 
enlarged. Bilateral inguinal as well as cervical adenopathy was present. Per- 
cussion sounds varied from dulness to flatness over the bases of the lungs and the 
left upper lobe, and there were coarse rales and tubular breathing over these areas. 
Examination showed nothing else that was significant, except pain over the dorsal 
and lumbar vertebrae. 

Roentgenologic examination revealed metastatic nodules in both lungs. 

All the laborator 3 ' data were negative, except the results of examinations of 
the blood, which were, so far as we have been able to ascertain, unique in cases 
of pheochromoc 3 ’-toma. The patient came into the hospital with a total white 
cell count of 22,000 and the following differential count: segmented neutrophils, 
60 per cent ; nonsegmented neutrophils, 10 per cent ; monocytes, 5 per cent ; lympho- 
cytes, 6 per cent; basophils, 1 per cent, and eosinophils, 18 per cent. She also 
had moderate secondary anemia. Gradualh^ the total count rose to 63,000, with 
the nonsegmented (band) neutrophils constituting 50 per cent ; the l 3 TOphopenia 
persisted, and the eosinophilia persisted during the entire course, ranging between 
10 and 25 per cent. 
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Another important feature was the absence of hypertension, the blood pressure 
ranging between 130 sj'stolic and 85 diastolic and 120 systolic and 75 diastolic. 

The patient’s progress was steadily downward, and on Feb. 27, 1930, she died. 

Resume of Postmottem Examimtion . — ^The left side of the mouth was filled 
with a fungating, necrotic mass. Several large, discrete, firm lymph nodes were 
felt on each side of the neck. 

The thyroid gland was not recognizable as such, there being in its place a 
piece of homogeneous, soft tissue, the size of a tangerine, encapsulated, but with 
the capsule perforated and invaded in several places. On section, the tissue was 
grayish yellow and contained numerous hemorrhagic and necrotic spots. 



F'g- 3 — Pheochromocytoma • A, primary growth in the suprarenal glands, with 
kidneys normal ; B, metastasis to the lung ; C, metastasis to the intestines ; D, 
metastasis to the mesenteric glands. 


When the chest was opened, a necrotic mass was found in the upper lobe of 
the left lung, the size of an orange, adherent anteriorly to the five upper ribs, and 
a smaller mass in the lower lobe, anteiiorly. The right lung showed an entire 
lobe converted into a similar necrotic mass (fig. 3F). 

The liver, normal m size, contained a few superficial metastatic foci. 

_ The spleen, fully twice as large as the normal, showed the lower half converted 
into homogeneous, grayish, necrotic tissue. 

Both kidneys were normal. 


Both suprarenal glands were destroyed and replaced by two 
ish, necrotic tissue, each with just a thin rim of the cortex, 
were twice the size of the normal glands (fig. 3 A). 
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The small intestine (fig. 3 C) showed in several places, scattered throughout 
the jejunum and the ileum, nodular, pale, necrotic masses varying in size from 
that of a pea to that of a cherry. In several places these growths, located in the 
intestinal mucosa, had perforated and had caused adhesions between adjacent loops. 
Several mesenteric glands (fig. 3Z)), ranging in size from that of a cherry to that 
of a tangerine, were found. The left psoas muscle showed, in its middle third, a 
soft, necrotic growth, the size of a plum. The five upper ribs in the axillary line 
on the left side were converted, for a distance of 8 cm., into soft, necrotic tissue, 
as were the bodies of the sixth, seventh, eighth, ninth and tenth dorsal vertebrae. 

Examination revealed nothing else that was significant, except moderate myo- 
cardial fibrosis and atherosclerosis. 

Microscopic Examination . — The tumor of the thyroid gland was a papillary 
adenocarcinoma. No metastatic growths from this could be discovered. All other 
neoplastic tissues described in the separate organs were alike, none of them show- 
ing any resemblance to the carcinoma of the thyroid gland. 

Sections from these tissues, taken from the suprarenal glands, the lungs, the 
bones, the small intestine, the mesenteric nodes, the spleen and the liver, and a 
biopsy specimen of gum showed the following uniform picture : a very cellular 
growth, very richly vascular, with abundant thin connective tissue septums, giving 
the tumor a trabecular, alveolar appearance. Numerous capillaries lay in close 
contact with the cellular cords. 

The striking feature was the extreme irregularity in the size and the shape 
of both the cells and the nuclei, as well as in the location of the latter in relation 
to the cytoplasm. The cells showed finely granular cytoplasm, and in sections 
fixed in bichromate solution numerous brown granules were seen — the chromaffin 
reaction. The cells varied in size tremendously, being from 15 to over 75 microns 
long, were most frequently polyhedral or ovoid, and were acidophil. Here and 
there were monstrously large cells resembling histiocytes. Homogeneous, hyaline 
bodies were observed in some cells. 

The nuclei also varied greatly, some being pyknotic and hyperchromatic, others 
vesicular and pale, containing one or more nucleoli and, occasionally, black, rod- 
like granules. Their location was, for the most part, eccentric, a few cells showing 
the nucleus flattened out at one edge, the cells then resembling the “signet ring” 
cells of a Krukenberg tumor. A syncytial arrangement was frequent. 

No glycogen or fat could be demonstrated by special staining methods. 

Pathologic Diagnosis . — Bilateral malignant pheochromocytoma of the supra- 
renal gland, with metastases to the mouth (gum), lungs, liver, spleen, left psoas 
muscle, mesenteric glands, small intestine (with multiple perforations), sixth to 
tenth dorsal vertebrae and five upper left ribs; papillary adenocarcinoma of the 
thyroid gland, without metastases ; fibrous myocarditis, and moderate diffuse athero- 
sclerosis. 

Summary . — A Russian Jewess, aged 63, with a history of enlargement of the 
neck in the region of the thyroid gland over a period of ten 3 'ears, showed, on 
admission to the hospital, large lymph nodes on both sides of the neck and a small 
growth on the left gum. She had lost 25 pounds (11.3 Kg.) in weight during 
the previous three weeks. Roentgenologically there were metastatic nodules in 
both lungs. She had a high leukocyte count (60,000), which gradually came down 
to normal, and persistent eosinophilia (from 10 to 25 per cent). The blood pres- 
sure was normal at all times. She died three weeks after her admission to the 

spital. The autopsy revealed, in addition to moderate generalized atherosclerosis 
«" tibrous myocarditis, a papillary adenocarcinoma of the thyroid gland without 
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nietastases, and a malignant bilateral suprarenal pheochromocytoma with metas- 
tases to numerous viscera and bones. Death was undoubtedly due to multiple 
necroses and exhaustion. 

REVIEW OF CASES REPORTED IN THE LITERATURE 

The reader is referred to the accompanying table containing the 
names of the authors who have reported cases, and age and sex of 
the patient and the main clinical and pathologic features in each case. 

SUMMARY 

Fift3^-three cases of pheochromocytoma of the medulla of the supra- 
renal gland collected from the literature are tabulated with their main 
clinical and pathologic features. 

A new case of malignant pheochromocytoma of the medulla of the 
suprarenal gland is presented, with the following unusual features: (o) 
coexistence of another primary malignant neoplasm (of the thyroid 
gland), (fo) widely spread nietastases from the pheochromocytoma, with 
none from the carcinoma of the thj^roid gland, and (c) a very unusual 
blood picture. 

Only five of the fifty-three cases previously reported were malig- 
nant, all with widespread nietastases. 

Association of benign pheochromocytoma with other tumors is not 
rare, several cases having been reported of its association with multiple 
neurofibromas, with adenomas (of the thyroid gland, liver and pancreas) 
and with hypernephroma. 

In only one case was a malignant pheochromocytoma associated with 
another primary malignant tumor. 

All known cases of malignant suprarenal pheochromocytoma were 
bilateral. 

The incidence of the tumor is about even as to sex ; it is greatest 
on the right side and in patients in the fifth decade of life. 

The most striking histologic features are: the greatest imaginable 
irregularity in the size and shape of the cells and of the nuclei, the 
chromaffin reaction and the rich vasculature. 

The most interesting feature is the relation of these tumors to hyper- 
tension. About one half of all the patients showed hypertension, some 
with atherosclerosis and others without it. While in some cases of 
tumor of the suprarenal cortex hypertension was continuous, in a 
large majority of the cases of tumors of the suprai-enal medulla in 
which it was present it was of parox3'smal t3^pe — but only in the cases 
in which the tumor was benign, as all patients with malignant medullar3^ 
tumor showed either no h3'pertension at all or h3qiotension. 

The attempts to correlate h3"perplasia of chromaffin tissue with 
Iwpertension are not successful because of the absence of proof that 
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hyperadrenalemia exists in such cases, and also because it is not at all 
established that hyperadrenalemia is responsible for hypertension. 
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JAMES BRYCE AND HIS TEST FOR PERFECT 

VACCINATION 

A FORGOTTEN CHAPTER IN THE HISTORY OF IMMUNOLOGY 
LUDVIG HEKTOEN, M.D. 

CHICAGO 


I 

Long before the modern stud}- of allergy, modified forms of small- 
pox (“varioloid”) and of vaccinia (“vaccinoid”) were explained by the 
previous action on the body of the variolous or vaccinial virus. In the 
modern phrase, these modified forms, as well as certain related phe- 
nomena, were interpreted as manifestations of specific sensitization. 
The earliest description of the allergic relationship between smallpox 
and vaccinia is given by Jenner in a footnote to case 4 in his “Inquiry” : ^ 

Case IV. Mari’- Barge, of Woodford, in this parish was inoculated with vari- 
olous matter in the year 1791 . An efflorence of a palish red colour soon appeared 
about the parts where the matter was inserted, and spread itself rather extensively, 
but died away in a few days without producing any variolous symptoms. She has 
since been repeatedly employed as a nurse to Small-po.x patients, without experi- 
encing any ill consequences. This woman had the Cow Pox when she lived in the 
service of a Farmer in this parish thirty-one years before. 

The footnote reads as follows; 


It is remarkable that variolous matter, when the system is disposed to reject it, 
should excite inflammation on the part to which it is applied more speedily than 
when it produces the Small Pox. Indeed it becomes almost a criterion by which 
we can determine whether the infection will be received or not. It seems as if a 
change, which endures through life, had been produced in the action, or disposition 
to action, in the vessels of the skin ; and it is remarkable too, that whether this 
change has been effected by the Small Pox, or the Cow Pox, that the disposition 
to sudden cuticular inflammation is the same on the application of variolous matter. 


Instances more or less like the one described by Jenner in Mary 
Barge are described in the same year by George Pearson in his book 
about cowpox : 


A man, 26 years, had cowpox six 3'ears previously, inoculated with smallpox, 
n the fifth day the appearance was like that of a gnat bite and it was thought 
tiat the inflammation seemed to be too rapid for that of variolous infection when 
It produces the smallpox. 

In another case inoculation with smallpox virus of a 3’oung man who had 
cowpox ten years previoushr resulted in inflammation that was judged to be prema- 
t ure with re spect to smallpox. . . . 2 “ 

From the John McCormick Institute for Infectious Diseases. 

Vacc‘ Incjuiry into the Causes and Effects of the Variolae 

Partic^T' Discovered in Some of the Western Counties of England, 

S Lou- ^1700 Known by the Name of the Cow Pox, London, 


Pcincipaiu'^^^c i Inquir3’' Concerning the History of the Cowpox, 

.k Johnson 1798 ( ^Supersede and Extinguish the Smallpox, London, 
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A servant girl had the cowpox earlj-^ in life and years later she was inoculated, 
“but nothing took place, except the appearance of a red blush round the incision. 

Jenner’s remarkable statement, a pioneer record of an allergic phe- 
nomenon, apparently escaped the notice of writers and observers for 
more than one hundred years — a telling example of the truth in 
Benjamin Ward Richardson’s remark about Jenner’s “Inquiry” ; “No 
hook so small, has been talked of so much ; no book has been read from 
the original so little ; no book of such dimensions has made the name of 
any author so famous.” Von Pirquet," for instance, made his elaborate 
study of vaccinial allergy without knowledge of Jenner’s and later 
descriptions of the phenomenon or of the work in Jenner’s time and 
subsequently on its practical value. For no sooner had Jenner described 
vaccination against • smallpox than efforts began to find a test for the 
perfect vaccination. In most cases vaccination gave rise to a local 
lesion without marked constitutional srunptoms. It was feared that 
it might act locally without inducing the desired general action. How 
was one to be assured that so mild a process would protect against 
smallpox? To use Jenner’s conclusive test, namely inoculation of the 
vaccinated with smallpox matter, was impractical and dangerous. 

John Pearson writes : 

. . . since Vaccine produced but little disorder of the constitution, and is 
not attended by an eruption on any part of the body, except that to which the 
infectious fluid is applied, it would be very desirable to have some criterion by 
which we could be assured that the vaccinated person has undergone that inexplica- 
ble change which secures him against the Small Pox. 

Before long the allergic reaction of the skin to r^accine virus was 
used as such a criterion. The idea appears to have arisen in the minds 
of several vaccinators at the same time. Was perhaps Jenner’s foot- 
note the common source even if it is not mentioned? The leader in 
this now forgotten search for a simple test for perfect vaccination was 
James Bryce of Edinburgh. 

In 1801, the Annals of Medicine printed this note: 

j\Ir. Bryce, one of the Surgeons who inoculate the cow-pock at the Public 
Dispensary of Edinburgh, has been for some time engaged in making experiments, 
with a view to ascertaining some important particular in the history of that disease, 
the results of which he will communicate to the public.^ 

The outcome of these experiments was published in a book in 1802, 
four 3 'ears after Jenner’s “Inquir 3 ^” A second, enlarged edition was 
published in 1809 (figs. 1 and 2). 

3. von Pirquet, C. : Wien. klin. Wchnschr. 19:885 and 1407, 1906; Klinische 
Studien fiber Vakzination und vakzinale Allergic, Leipzig, F. Deuticke, 1907; Arch. 
Int. kled. 7:259, 1911. 

4. Pearson, John: General Observations on the Cow-Pox, in Willan, Robert: 
Vaccine Inoculation, London, R. Phillips, 1806, appendix, p. IX. 

5. Ann. Med. 6:486, 1801. 
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In this book, which is quoted frequently in the writings on vacci- 
nation, especially during the next forty or fifty years, Bryce discusses 
the general history of cowpox, the “advantages to society from the 
general practice of inoculation for cowpox,” the “circumstances to be 
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Fig- 1 - — Title-page of book by James Brj'Ce on inoculation of cowpox, published 
in 1802 . 

carefully attended by those conducting the inoculation of cowpox,” and 
the medical treatment of cowpox. I am concerned here especially with 
his “test of a constitutional affection in those cases in which the local 
inflammation is slight, and in which no fever is perceptible” or, as he 
has It on the title-page of the second edition, "a certain test of perfect 
vaccination.” 
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In the course of his study of cowpox inoculation, he recollected 

. . . some experiments which had been made with regard to the inoculation 
of smallpox. It was found, that if the same person was inoculated every day until 
the fever induced the first inoculation supervened, all the other punctures 
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Fig. 2. — Title-page of second edition of James Bryce’s book published in 1809. 

cpiickly advanced in their progress; and that, in the course of a da}" from the time 
the fever or general affection began, even that puncture which had been last made, 
perhaps only twenty-four hours before, equalled in maturity the one first made, 
perhaps eight or nine days before, and from which the fever had arisen.®-'* 

6. Bryce, James: Practical Observations on the Inoculation of Cowpox, ed. 1, 
Edinburgh, W. Creech, 1802, (o) p. 173; (h) p. 175; (c) p. 189; (rf) p. 214. 
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Here Bryce probably bad in mind the experiments of Woodville, 
who wrote: ‘ 

Thus if a person be alternateh’^ inoculated with variolous matter, and with that 
of the Cow-pox every dav till the fever is exited, all the inoculations make a 
progress; and as soon as the whole system becomes disordered, they appear to be 
all equally advanced in maturation, 

Bryce reaches the significant conclusion that because the pustule 
caused by the last puncture suddenl}^ reached maturity at the time of 
the general or constitutional affection, "this alone was a sufficient proof 
of the presence of the variolous action in the system.” He reasons that 
the same sort of reaction would occur in cowpox or vaccinia. The 
events in probably accidental inoculation in the course of vaccination 
supported him in this view : 

And certainly, if we find in cowpox, where the inflamed and hard areola does 
not take place, at least in the regular course of that affection, until the end of the 
seventh or beginning of the eighth day from inoculation, that a second inoculation, 
performed for example at the end of the fifth or beginning of the sixth day, is so 
much accelerated in its progress, about the time the general affection of the system 
usually takes place, as to have an areola formed within a few hours, or very 
shortly after the first, and that this areola increases with the first, and again fades 
at nearly the same time, we must be struck with the similarity and be forcibb' led 
to draw the same conclusion in this case as in the former, respecting the smallpox, 
viz., that although the inoculated affection had appeared very slight, and no fever 
had been observed, yet that a certain action had been excited in the constitution. 
That this was the true constitutional affection of cowpox, may be judged by the 
acceleration of the second vesicle to a state of maturitj% five days before this 
could have happened had there been no consentaneous general action or change in 
the system.®*' 

Two children who had been vaccinated successfully by Bryce some 
months before were inoculated with the virus of smallpox. In both 
“the variolous inoculation advanced regularly” and well formed pustules 
developed, in one case by the sixth day aud in the other by the eighth, 
when they quickly dried up without "the smallest general indisposition.” 
Here Bryce describes a clearcut example of the reaction of sensitization 
or partial immunity to the smallpox virus noted by Jenner and others. 

Here it ma}^ be noted that in 1802 Coxe described accelerated and 
abortive reactions from vaccination and from variolation “when the 
system is disposed to reject” the infection (see his page 23). He gives 
a letter (page 70) from Benjamin Waterhouse, dated March 28, 1802, 
in which are described the attempts to vaccinate seven persons who had 

7. Woodville, William : Reports of a Series of Inoculations for the Variolae 
Vaccinae, or Cow-Pox, with Remarks and Observations on This Disease, Con- 
sidered as a Substitute for the Small-Pox, London, R. Phillips, 1799. 

7a. Coxe, John Redman; Practical Observations on Vaccination; Or Inocula- 
tion for the Cow-pock, Philadelphia. Janies Humphreys, 1802. 
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gone through smallpox. “By the fourth day I was able to pronounce, 
that six of them would not have the genuine Vaccine pustule. They 
inflamed too quick; the inoculated part resembled the sting of a bee, 
and wanted the requisite hardness, as well as that deep-seated, well- 
defined, and slowly-progressing affection, which characterises the genu- 
ine incipient pustule.” In thirteen or fourteen days scarcely any mark 
of the reactions was left. Waterhouse, who had been inoculated with 
smallpox in 1774, also descril^es an Accelerated process from the inser- 
tion of A'^accine matter in the hollow betAveen the thumb and the finger 
of his left hand. 

Having studied in detail several cases of second vaccination some 
days after the first, Bryce concludes 

. . . that if, during the regular progress of cowpox, a second inoculation 
be performed a certain number of days after the first, the affection produced by 
this second inoculation Avill be accelerated in its progress so as to arrive at matur- 
ity, and again fade at nearly the same time as the affection arising from the first 
inoculation ; and that this will take place although the constitutional affection be 
so slight as otherwise to pass unnoticed. ... It is, therefore, to be wished 
that this test may soon be generally practised as an improvement of much impor- 
tance in conducting the inoculation of cowpox, as at once giving confidence in the 
extent of the ailment, and precluding any necessity for any future inoculations Avith 
the virus of smallpox.®'* 

Briefly stated, Bryce’s test Avas made by inocvtlating the other arm 
from the primary vesicle on the fifth day after the first inoculation. If 
the constitution was affected, that is, if the body Avas responding to the 
specific antigenic action of the vaccine first inserted, the A'esicles on both 
arms AAmuld arriA'e at maturity together and also fade together. 

II 

It is interesting to follow the reception of Bryce’s proposal as 
reflected in the literature of the period. The test and the principle 
on Avhich it is based are discussed by Bell,® Adams,® Willan,*^® Moore,^*^ 
Monro and others ; I haA^e not attempted to track doAvn all the refer- 

8. Bell, George: A Treatise on the Cow-Pox, Containing an Enumeration of 
the Principal Facts in the History of That Disease, the Method of Communicating 
the Infection by Inoculation and the Means of Distinguishing Between the Genuine 
and Spurious Cow-Pox, Edinburgh, W. Laing, 1802. 

9. Adams, Joseph: A Popular View of Vaccine Inoculation, etc., London, 
R. Phillips, 1807, p. 41. 

10. Willan, Robert: Vaccine Inoculation, London, R. Phillips, 1806. 

11. Moore, James; The History and Practice of Vaccination, London, J. 
Callow, 1817. 

12. ^lonro, Alexander (tertius) ; Observations on the Different Kinds of Small 
Pox and Especially on That Which Sometimes Follows A^^accination, Illustrated by 
a Number of Cases, Edinburgh, A. Constable & Co., 1818, p. 281. 
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ences to the matter. But first I must introduce the observations of 
Henry Hicks by way of an excerpt from Baron’s “Life of Jenner.” 

I have already mentioned Henry Hicks as his [Jenner’s] friend and counsellor: 
I have also mentioned how sedulously he promoted vaccination by first submitting 
his own children to it, and then diffusing it in his neighbourhood; I have now to 
attempt to commemorate his services in another line. He made himself perfectly 
acquainted with all the details of cowpox inoculation; and about this time he 
brought this knowledge into practice. He commenced a series of inoculations ; and 
evinced an accuracy and fidelity which would have done honour to the most enlight- 
ened physician. To show that this is no exaggerated praise I will mention that 
in a letter to Dr. Jenner, dated the second of .August, 1799, he communicated an 
observation which at a subsequent period was also noticed by Mr. Bryce, of Edin- 
burgh, and which led that gentleman to propose the only thing like an improvement 
in the practice of vaccination that was not suggested by Dr. Jenner himself. In 
two of the persons whom Mr. Hicks had vaccinated he found that “the arms came 
on so slowly that on the sixth day the pustules were not more forward than they 
generally are on the third or fourth : added to which, there appeared so much 
irregularity in them that I thought it better to show their arms to Mr. Darke.” 
Two days afterwards Mr. Hicks determined to re-vaccinate them. The result he 
communicated in the following words: “The second inoculation seemed to make 
immense strides to overtake the first ; and, what is wonderful, the first pustules 
began to change their character and put on the true vaccine appearance.” He also 
made another remark which proves how quickly he detected everj"- peculiarity in 
the progress of the affection. He adds, “I must not forget to tell you that Cham- 
berlain’s child, before the inoculation, had some eruptions on its arm and back, 
and as the vaccine pustule came on, these pustules assumed the exact vaccine char- 
acter, and became perfect cowpox pustules.” It is due to Mr. Hicks to declare 
that there is more original and satisfactory information to be derived from his 
remarks than from those of all the individuals who had written on the subject, 
from the time of the publication of Dr. Jenner’s Inquiry. 

Shortly after Bryce’s book appeared, George Bell ® addressed a book 
on cowpox to the clergy of Scotland, “who deservedl}’^ have great influ- 
ence over the minds of people, and are imtch disposed to promote ever}^ 
proposal that tends to the public good.” Bell discusses the work of 
both Woodville and Bryce. He does not approve fully of Bryce’s double 
inoculation although he accepts the typical result as “a pretty certain 
test of the virus having entered the constitution.” He recommends 
inoculation with smallpox wdren it is desirable to subject the patient who 
has passed through cowpox to the most certain test, and he describes 
in detail the appearance of the smallpox puncture “wdien the constitution 
IS armed against the infection, by having previously passed through the 
vaccine disease.” Three varieties of reactions are described, which 
obviously had been observed in the course of inoculation by Bell himself ; 

h In the first of these, a few hours after the variolous matter -is inserted, the 
puncture inflames, and continues nearly in the same state for eight, nine, or ten 


13. Baron, John : The Life of Edward Jenner, London, H. Colburn, 1838. 
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days, the redness never varying much, or extending over a greater space than 
about the eighth part of an inch in diameter. 

2. In the second, the puncture inflames soon after the variolous matter is 
inserted, and verj^ early produces a pustule containing matter, which pustule 
recedes suddenly about the sixth or seventh day ; and in this case maj’’ be reckoned 
a certain test of the patient having been previously affected with Cow-pox. 

3. The last and most important variety, is that in which the pustule is inflamed 
on the day after inoculation, and continues to increase regularly till the tenth or 
eleventh daj% when it is at its height, and when from the soreness of the part the 
patient becomes sick, and is sometimes affected with startings similar to those that 
precede convulsions. In this case, the inflammation is commonly of the size of a 
half-crown piece, but is of a darker colour than in Small-pox, and has not so much 
erysipelatous redness as the Cow-pox, The pustule is of a livid colour ; on being 
punctured, it rarely gives out any matter; and where it contains a fluid, this does 
not readily produce any marked disease on being used in inoculation. 

The inflammation begins to recede about the eleventh day ; and on the fourteenth 
or fifteenth, is scarcelj'^ perceptible, leaving, in the place of the pustule, a brownish 
scab, similar to that which remains where the inoculated Small-pox has failed. 

This variet}', which is not uncommon, is more like the genuine Small-pox than 
an}' of the others ; but it differs essentially from Small-pox in the following cir- 
cumstances. It is never accompanied with any eruption in other parts of the body ; 
the pustule does not follow the same regular progress with that of the Small-pox ; 
and matter taken from it does not so readily propagate the Small-pox, as the 
virus does which is taken from a patient who is labouring under the ordinary form 
of the disease. 

It appears, therefore, in all cases of doubt, to be a safe precaution, either to 
repeat the vaccine inoculation, or to inoculate the patient for the Small-po.x. 

Early in 1805, T. Hugo published a letter,^'* which I give in full: 

About the sixth da}', when the Vesicle on the inoculated part is formed, or 
about three days before the areola may be expected to come on, I insert the point 
of a lancet into the Vesicle, and with the lymph which exudes, I inoculate the 
other arm. The progress of the second Inoculation is very dissimilar to that of 
the first. The Vesicle proceeds more rapidly through its stages, exhibiting an 
areola at the same time as the A^esicle on the other arm, and being, on the ninth 
or tenth day, in an equal state of forwardness, but more diminutive. I consider 
this as so decisive a test of constitutional affection, especially in children, that 
unless it takes place, I never venture to warrant my patient’s security against Vari- 
olous affection, but advise that the inoculation should be repeated at a subsequent 
period. Having acted in this cautious manner for several years, and having always 
taken the Virus at the earliest possible period, I have had the most satisfactory 
proofs of its efficacy, in resisting the contagion of the Small-pox. 

In 1805, John Pearson writes as follows: 

In the early part of the year 1801, I ascertained, that if a second inoculation 
with vaccine fluid be performed on the sixth or seventh day after the first, a 
pustule will arise, which proceeds in the usual manner, until the efflorescence 
appears round the pustule produced by the first inoculation ; and that, as soon as 


14. Hugo, T.: M. & Phys. J. 13:48, 1805. 
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this takes place, the second pustule begins to fade, and two or three days after- 
wards, disappears altogether. On mentioning this as a test of the specific actipn 
of vaccine fluid on the constitution, it was suggested, that a proposal of this kind 
might diminish the confidence of the public in the new inoculation. I acquiesced 
in the objection, and did not attempt to introduce this new mode of practice. 

CoiTimenting' on this statement, in 1817, James Moore remarks . 

The forbearance of Mr. Pearson at that critical period was much approved of 
by Dr. Jenner. . . . It is singular, that in the same year— Mr. Bryce, a respect- 
able surgeon at Edinburgh, also made experiments similar to those made by Mr. 
Pearson. Each were unquestionably independent of the other; and Mr. Bryce 
published his in the year 1803 [1802], conceding that they would convey useful 
information. 

This gentleman, indeed, tried the effect of revaccination during every period of 
the progress of a vaccine vesicle. He noticed that, when the first operation suc- 
ceeded the inflammation excited by the second was accelerated; and, as soon as 
the primary vesicle acquired the areola, the second, however small it might be, 
also acquired a proportional areola, and both desiccated together. 

Mr. Brj'ce, like Air. Pearson, observed that this peculiarity of the second vesicle 
proceeded from the influence of the first; and he concluded that it might be relied 
upon as a sure test of the constitution being properly influenced, and secured from 
the Small-pox in future. 

Robert Willan in 1806 repeats that Bryce’s test is founded on 
experiments by inoculators of smallpox, presumably Woodville in par- 
ticular, which showed 

. . . that if the same person was inoculated every day until the fever induced 
by the first inoculation supervened, all the other punctures quickly advanced in 
their progress, and that in the course of a day from the time the fever or general 
affection began, even that puncture which had been last made, perhaps only twenty- 
four hours before, equalled in maturity the one first made, perhaps eight or nine 
days before, and from which the fever had arisen. 

.Joseph Adams® first refers to Woodville’s observation that if two 
inoculations of smallpox are made at an interval of three or four days, 
“both the inoculated places will arrive at their height at the same time.” 
He then says : “The same has also been observed of cow-pox, and this 
is now so well known that the second insertion has been proposed as a 
test of perfect vaccination.” Finally he offers the following obser- 
vation as proof of the identity of the morbid poisons of smallpox and 
cowpox ; 

For if small pox is inserted to-day, and the same subject inoculated three or 
four days after with cow pox, or with cow pox today, and three or four days after 
with small pox, the same consequences will follow as if both insertions had been 
of small pox only, or of cow pox only; that is, each will arrive at maturity at the 
same time, and the only difference will be that the last insertion will produce a 
smaller pustule or vesicle. 

Here again is a prototype of the test for antigenic immune relation- 
ship of the present day. 



846 


ARCHIVES OF PATHOLOGY 


In 1818, Alexander Monro III writes that Bryce’s test was so much 
approved of by' Dr. Jenner that after having spent much pains in pre- 
paring a plan of his own, Jenner laid it aside after Mr. Bryce’s plan 
was published and had the candor to state his perfect approbation of 
every part of it, and his utmost reliance on its efficacy in rendering the 
smallpox extinct.^- Monro also writes: 

My Father, in his Lectures, used always to express his utmost confidence in 
Mr. Bryce’s test as a mark that the constitution has been affected, and also his 
opinion that its ingenious author merited a public reward ; as without this improve- 
ment, he considered Dr. Jenner’s discovery to be incomplete. 

In reply to the objection that Br 3 'ce’s test unduly complicated the 
process of vaccination, Monro urges, as now is the rule, that the patient 
should be seen more than once in order to determine whether the vacci- 
nation runs its regular course, and states that the neglect of this pre- 
caution is responsible for man)'^ of the failures. 

What did Jenner think of Bryce’s test for perfect vaccination? The 
answer in part, at least, is in the letters on the subject in Baron’s 
“Life.” 

About this time [1802] Dr. Jenner received from Mr. Bryce of Edinburgh, a 
copy of that gentleman’s treatise on cow-pox, accompanied with a very polite letter, 
in which he very modestly says, that he had added only “some new hints” on the 
subject. 

Mr. Bryce to Dr. Jenner. 

Sir, 

I presume to address you on the present occasion because I think it may be 
pleasant for you to learn that your favourite subject the inoculation of cow-pox, 
for which society must ever be indebted to 3 'ou, has not been altogether neglected 
in this corner of the world. 

Convinced as I am of the power of the cow-pox in shielding the human consti- 
tution from the attacks of small-pox, and being placed some time ago in a situation 
favourable for making observations on that interesting subject, I did not fail in 
marking down whatever occurrences appeared to me worthy of notice, and these 
I have now presumed to publish. 

I have taken the liberty of desiring Messrs. Cadell and Davies, booksellers, to 
forward you a copy of this mj^ publication. 

You will no doubt, Sir, find a great deal of your own labours scattered through- 
out this essay; for your investigations on the subject have been so full and so satis- 
factory that it is impossible to saj' much on the subject without interfering with 
you. I trust, however, you will also find some new hints, which your ingenuity 
may improve farther than I have yet been able to do. 

It would afford me much pleasure. Sir, if you will favour me with j'our senti- 
ments on the two most prominent features of my publication; namely, the new 
mode proposed for obtaining and preserving the virus of cow-pox, and the proposed 
test of a constitutional affection. Should any objections occur to you on these 
points, which I have not foreseen, I trust that you will have the goodness to men- 
tion them freelj-^ ; for this appears to me to be the only way by which we can arrive 
at truth in our investigations. 
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It affords me much pleasure, Sir, to observe that you are likely to reap some 
fruits from your labours. And while a grateful nation bestows a worldly remuner- 
ation to her benefactor, it shall be my care to . . . (the remainder of this 

letter is wanting). 

Of the “two most prominent features,” as Mr. Bryce in his essay terms them, 
the opinion of Dr. Jenner will be best learned from a perusal of extracts from his 
replies to Mr. Bryce’s communications. 


Dr. Jenner to Mr. Bryce, Edinburgh. 

Dear Sir, 

Before I enter on the subject of your present letter allow me to return you 
my most sincere thanks for your former one, and for your valuable publication on 
the cow-pox. Although you have found me so tardy in my acknowledgments, yet 
be assured the very handsome fnanner in which you mention my name in that rvork 
has not passed away without exciting in me a grateful remembrance of your own. 
You have anticipated some few observations that I had noted down for my next 
number. 

You nia}'^ easily conceive how incessantly I am toiling if you consider the 
immense extent of the correspondence that must necessarily fall upon me; and let 
this consideration make some allowance for my apparent neglect of your letter. 
I can with trust assure you that I have made efforts to answer it, fifty times since 
it has been in my possession. 

Again, he writes thus to Mr. Bryce — ^April 5, 1803. 

It afforded me great pleasure to find that the Vaccine virus I sent you put an 
end to all your solicitudes respecting the perfection of that you had been previously 
using, and that you have diffused it so widely through the towns and villages of 
Scotland. 

I doubt not that you will with much ease establish an institution for inoculation, 
on a plan equally useful with ours in London. I should send our plan, but it is 
not }-et in print. 

I much admire your precaution in using a test of the certainty of infection ; and 
your ingenuity in the manner in which you employ it. To all young vaccinators it 
cannot be too strongly enjoined. The experienced will determine from the char- 
acter of the pustule. The evidence before the House of Commons evinces the 
propriety of your observations, 

I put your crust into the hands of my friend Ring, and he informed me yesterday 
that it had produced a good pustule. Experience now tells us that this is a good 
mode of sending the Vaccine virus to distant parts. 

Bryce was perhaps the first to use the crust, or scab, as the source of 
vaccine virus. Early American writers on vaccination comment on the 
value of the method to them. 

Bryce also describes an immediate local redness about the point of 
vaccination, observed frequently in children with a skin of delicate tex- 
ture. the appearances exactly resembling the inflamed spot around the 

sting of a bee. He regards this reaction as indicating “certain success 
from the operation.” 


U Bryce, James; Practical Observations on the Inoculation of Cowpox Point- 

lug Out a Lew Itlode of Obtaining and Preserving the Infection, and Also’ a Cer- 
tain Test ot Perfect \ accmation. ed. 2, Edinburgh, W. Creech, 1809 p 130 
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In the early French^® and Italian (Sacco experiments to deter- 
mine how soon vaccination protects against smallpox, the peculiarities of 
the variolous eruption on inoculation soon after vaccination are described 
clearly. And Sacco, “the Italian Jenner,” independently observed the 
accelerated development of the vesicles of revaccination a few days 
after primary vaccination. He ascribes this course to a gradual loss in 
disposition of the vaccinated person. I can do no better than to quote 
his own words in his “Trattato di vaccinazione” ; 

In order to withdraw cowpox material for some time from one person, I inocu- 
lated various persons from one arm to the other, and I observed always that the 
last inoculation produced new pustules, which were more rapid in their course 
and caught up with the first pustules in the incrustation. I explain this as follows : 
The pustules develop in accord with the disposition of the vaccinated for smallpox, 
depending on the strength or weakness of which they develop more or less. Con- 
sequently the first pustules, which strike the disposition wholly uninjured, develop 
in full force and regularity; the disposition however can not be consumed com- 
pletely at once and thus the second inoculation two or three days later will produce 
an effect according to the character of the remaining disposition and develop more 
rapidly and more irregularly. If one would inoculate again after six to seven days, 
it would be of no use because the disposition is then completely absent and neither 
a vaccine nor a smallpox pustule will appear. 

The Englishman Crighton in his decision of the genuineness or spuriousness of 
vaccine appears to have had a similar theory in mind as he recommends to inoculate 
the vaccinated again after six to seven days. In case the pustules of the second 
inoculation by rapid and irregular course caught up with the first, then he regarded 
the first as regular and active ; but on the other hand if the second pustules passed 
through a regular and undisturbed course, then the first inoculation was false and 
inactive. But this interpretation of vaccination would be applicable only when by 
some accident all the pustules were scratched off and one would be in doubt as to 
the preceding eruption. Otherwise the genuine cowpox is accompanied with such 
definite and unmistakable signs that no doubt is possible and the method conse- 
quentlj’^ is superfluous and useless. 

I have not succeeded in obtaining any definite inkling of the identit}'^ 
of the Englishman Crighton (Crichton?) to whom Sacco refers. No 
such name occurs in the English writings that I have read on the sub- 
ject in question. Sacco’s work was translated into German by Wilhelm 
Sprengel,^"'^ who adds this footnote to the passage in which Sacco men- 
tions Crighton ; 

16. Rapport du Comite central de vaccine, Paris, 1803, p. 257. Bousquet, J. B. : 
Nouveau traite de la vaccine et des eruptions varioleuses, Paris, J. B. Bailliere, 
1848. 

17. Sacco, Luigi: (o) Trattato di vaccinazione con osservazioni sul giavardo e 
vajuolo pecorino, Milan, tipog. Mussi, 1809, p. 49; (&) Ludwig Saccos General- 
direktors der Vaccination im Kdnigreiche Italien und ersten Arztes am grossen 
Krankenhause zu Mailand, neue Entdeckungen fiber die Kuhpocken, die Mauke und 
die Schaafpocken (translated from the Italian by Wilhelm Sprengel), Leipzig, 1812. 
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Bryar [Bryce] in Eclinburgli recommends to inoculate with the lymph of tlic 
first pustule 36 hours before the development of the redness about the pustule. 
This would be on the fifth or sixth day after the first inoculation. If now at the 
time the whole body is affected the progress of the second inoculation has been 
so accelerated that redness appears and disappears with the red zone of the first 
inoculation, then the inoculation has acted fully. (Edinburgh !Med. and Surg. J., 
1805, V. II, p. 250.) Spr 

This note shows that Bryce’s test was known in Germany at that 
time. 

In 1840, Robert Cecly described the reaction to variolous inocu- 
lation followed by vaccination in the cotv in this wise: "Here was 
Bryce’s test on the cow: Variola on one side in Vigour, tested by 
vaccine on the other, hastening to declare the fact of a constitutional 
affection.” 

Bryce’s work did not pass unnoticed in this country. Far from it. 
Coxe in Philadelphia used his method with success. Samuel Scofield,"" 
the first resident surgeon to the New- York Institution of the Inocu- 
lation of the Cowpock, established in 1802, descriljes Biycc’s test in 
detail in his book, “Vaccina or Cowpock,” published in 1810. 'J'bree 
methods have been proposed, he says, for testing the constitutional effect 
of vaccination : 


. . . the first, by jenner, consisted in variolous inoculation soon after the 
person had passed through vaccina ; this is a direct and clear test, but dangerous. 
The second method. Dr. Pearson, is a second inoculation of vaccine matter; objec- 
tionable because of practical difficulty. The third, and iie.st, is a second inoculation 
during the progress of the first as proposed by Bryce. 


Scofield also says "that Bryce appears to be the first who recom- 
mended the use of the scab as a substitute for the virus.” Before leav- 
ing the institution named, Scofield, at the request of Ihe medical board, 
tested a number of persons from among the first to have been vacci- 
nated “by introducing the fluid matter of smallpox into both arms of 
each of them. On the third day from the inoculation the patients rvere 
examined, and, -with one or two exceptions, the virus appeared to have 
taken effect; by the sixth day. however, the inflammation surrounding 
the punctures had entirely sulisided, and not the least .symptom of fever 
or eruption ever occurred in cither of them.” Here is described once 
more the specific reaction of allergy to the virus of smallpox. 


18. Ceely, Robert; Observations on the Variolae ^'■accinac, as They Occasion- 
ally Appear in the Vale of Aylesbury, with an Account of Some Recent E.xpcri- 
ments m the Vaccination, Retro-Vaccination and Variolation of Cows, Tr. 
Provincial M. & S. A., 1840; printed in Crookshank, E. M.; History and Pathol- 
ogy of Vaccination, London, H. K. Lewis, 1889, vol. 2. 

180?’ Redman: Observations on Vaccination, M. Repository 1:114, 


20. Scofield, Samuel: A Practical Treatise on Vaccina 
York, Collins & Perkins, 1810; (a) p. 102; (/;) p. 25. 


or Cowpock, New 
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Stephen Brown, in his prize essay, refers to Bryce’s experiments in 
detail, but doubts whether the test will become general on account of 
the additional labor and the objection of mothers. John Eberle -- also 
refers to Bryce’s test for the “sufficiency of recent vaccination,” but 'adds 
that smallpox inoculation is the most certain test. 

Among later writers to discuss Bryce’s test, I mention especially 
Thomas W atson and George Gregory, whose descriptions and comments, 
written about 1850, merit citation. First, Gregory:-® 

Another variety of anomalous, or what is called modified cow pox, presents 
itself when the vaccine virus is reinserted on the fourth, fifth, or sixth day from 
the primary vaccination. The result is, that the vesicles of the secondary vaccina- 
tion form rapidly, and are hurried forward in their course, so as to overtake the 
first crop, when the whole maturate and scab together. The secondary vesicles are 
thus necessarily much smaller than the primary. Mr. Bryce, in 1802, ingeniously 
proposed to avail himself of this law, with the view of ascertaining whether the 
system was under the full influence of vaccination. The plan, though it never 
received the sanction of Dr. Jenner [this statement is open to doubt], has never- 
theless enjoyed great popularity, and is ever 3 'where known by the name of Bryce’s 
test. He recommends that the second application of the virus sliould take place on 
the evening of the fifth or morning of the sixth day, so that the new vesicles may 
have from thirty-six to forty-eight hours to grow, before constitutional or irritative 
fever is set up. Of late years, this procedure has fallen comparatively into disuse. 
In cases where the primary vaccination proves unsatisfactory, it is now more usual 
to recommend a repetition of the operation at the interval of one, two, or three 
years, according to the extent of the apparent imperfection. I believe this to be a 
great improvement on the plan of Mr. Bryce. 

When re-vaccination is practised at distant periods from the primary insertion 
of the virus, the arm very generallj' presents the appearances of modified cow-pox — 
that is, the vesicles advance with abnormal rapiditjv Areola forms around them 
on the fourth or fifth day. The resulting scabs are small, and fall off in a few 
days. 

Thomas Watson writes as follows : 

Of course it is of much moment to determine whether the cow-pox has run 
its proper course or not ; and it is not alwaj^s easj' to say how far the progress 
of the cow-pox ma 3 " deviate from that which has just been described, without 
failing of its protective influence, A verj' ingenious test of this, free from all 
ambiguity, has been devised bj’^ Mr. Br\xe. His plan is this. He vaccinates the 
other arm, or some other part of the bodj-, four or five days after the first vaccina- 
tion. If the constitution has been properh’^ affected bj" the first operation, the 
inflammation of the second vesicle will proceed so much more rapidly than usual, 
that it will be at its height, and will decline and disappear, as early as that of the 

21. Brown, Stephen: Am. AI Recorder 16:45, 1829. 

22. Eberle, John: A Treatise on the Practice of Medicine, ed. 2, Philadelphia, 
J. Grigg, 1831. 

23. Gregor 3 \ George : Lectures on the Eruptive Fevers, Am. ed. 1 (edited by 
H. D. Bulkley), New York. S. S. and W. Wood, 1851, p. 253. 

24. Watson, Thomas: Lectures on the Principle and Practice of Physic, Phila- 
delphia, Lea & Blanchard, 1844, p. 870; 1853, p. 1157. 
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first: only the vesicle and its areola will be smaller. In fact, from the time of 
the formation of the areola, the second vesicle is an e.xact miniature of the first. 
If the system has not been duly infiuenced by the first vesicle, the second will run 
its own course, increasing up to the eighth day, and so on. Should this be the 
case, the second vesicle should be tested by a third. 

We find the germ of this criterion in the early history of vaccination. Dr. 
Jenner vaccinated the children of his friend Mr. Hicks, the first gentleman who 
consented to adopt the practice. This Mr. Hicks became afterwards an e.\pcrt 
vaccinator himself, and it was his custom in a doubtful case, to perform a second 
vaccination a few days after the first; and he remarked that the second vesicle 
made “immense strides to overtake the first.” 

Bryce’s test did not survive in practice. As early as 1820 John 
Thomson-'' wrote to Bryce lliat “the test proposed Iiy your.sclf is not 
generally had recourse to in this country” (Scotland). But the interest 
of medical writers in the significance of the changes in the reaction to 
vaccine and variolous virus continues to manifest itself on to the end 
of the century. It appears clearly, however, that the classic writings on 
this topic by Jenner, Bryce and others were not studied carefully. The 
observations and reflections of Trousseau-'’ merit special mention. In 
his lectures on clinical medicine, he describes the following ex])eriment 
apropos of secondary autovaccinalion by children : 

I vaccinate; in four days I make a new puncture with a lancet charged from 
one of the incipient pustules ; I continue to do this daily ; and you have seen that 
up to the ninth and sometimes till the tenth day — but not later than that — there i.s 
a cow-pock developed at each new puncture. The secondary pocks, however, do 
not attain to the size of the primary pock, . . . 

^Vhen he speaks of modified vaccinia, one is reminded of Sacco’s 
explanation, for Trousseau says: 

. . . when the economy is in no state of aptitude for receiving or developing 
the virus of small-pox or cow-po.\, the puncture made in vaccinating produces no 
more effect than if the lancet had been charged with pus from a common boil ; 
when there is some partial aptitude, the result is abortive cow-pox at the end of 
some days ; when there is a state of still greater aptitude, the pock, quicker in its 
evolution than in the normal order of events, closely resembles that of regular 
cow-pox; but it passes away more rapidly. 

This statement anticipates clearly the interpretations today of the 
allergic reactions to vaccine virus as applied to problems of practical 
vaccination.-' Trousseau’s statements are reechoed in all the seven edi- 

25. Thomson. John: An Account of the Varioloid Epidemic, Which Has Lately 
Prevailed m Edinburgh and Other Parts of Scotland, London, Longman, 1820- also 
Philadelphia, H. C. Carey, 1824. 

26. Trousseau, A. : Lectures on Oinical Medicine Delivered at the Hdtel-Dieu, 

Paris (translated by John Rose Cormack), Philadelphia, Lindsav & Blakiston 
lo69. - ’ 

27. Leake, J. P., and Force, J. N.: Pub. Health Rep. 45:2793, 1930. 
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tions of Flint’s “Treatise on the Principles and Practice of Medicine” 
published from 1863 to 1886, in this form: 

During the progress of the vaccine affection vesicles having the distinctive 
characters of vaccinia have sometimes been observed on other parts of the body. 
It is probable that these are caused by the patient scratching the vesicles on the 
arm and carrying therefrom lymph containing the virus on the finger-nails to parts 
where, owing to the abrasions of the skin, self-vaccination is the result. Experi- 
ments show that between tbe fourth and the ninth or tenth day the characteristic 
vesicles may be multiplied at will by revaccinating with lymph from the vesicles 
produced by the primary vaccination. . . . Incomplete vaccinia — ^vaccinoid, as 
it was termed by Trousseau — is denoted bj' the vesicles being developed more 
quickly and progressing to desiccation more rapidly, by their swollen size and 
conoidal form, and by the absence of cicatrices or of the appearance distinctive of 
the true vaccine cicatrix. 

In 1883, and again in 1890, Joseph Jones in New Orleans reprinted 
Jenner’s “Inquiry” and other early writings on vaccination, including 
the description from Monro of Bryce’s test and Jenner’s letter to Bryce, 
dated April 5, 1803. Jones states that in 1817 the Cow-pox Institution 
in Dublin reported favorably on Br)'^ce’s test, and he comments on the 
“simple and beautiful” demonstration of the constitutional effects of 
vaccination afforded by the distinctive reactions of early revaccination. 

Brouardel’s statement in 1898 about the development of immunity 
after vaccination is remarkably lucid and comprehensive: 

We have now to consider how long a time elapses after vaccination before 
immunity against smallpox is acquired, and how long this acquired immunity lasts. 
Jenner proved the reality of the immunization by submitting young James Phipps 
to the test of smallpox inoculation two months after having been vaccinated; it 
was found that he was refractory to the variolous poison. But how soon after 
vaccination does this immunity appear? Bryce, the Bousquet vaccine commission, 
Vetter, and Trousseau have determined this very exactly. They made fresh inocu- 
lations every day after the primar}' vaccination, and found that immunization was 
definite bj' the tenth day. Up to that time pustules developed at the seat of the 
puncture, but these later lesions, said Trousseau, did not reach the size of the 
first, those being less typical which were the result of the later vaccinations. Thus 
those of the ninth and tenth days aborted soon after showing a slight degree of 
inflammation, while after the tenth day there was no specific reaction. • 

Ten days after vaccination, therefore, the subject has acquired immunity to 
vaccina, but we have yet to see how the case stands in regard to smallpox immunity. 

28. Flint, Austin: A Treatise on the Principles and Practice of Medicine; 
Designed for the Use of Practitioners and Students of Medicine, ed. 6, Philadelphia, 
Lea Brothers & Co., 1886. 

29. Jones, Joseph: Contagious and Infectious Diseases, Measures for Their 
Prevention and Arrest, Baton Rouge, L. Jastremski, 1883. Medical and Surgical 
Memoirs ; Containing Investigations on the Geographical Distribution, Causes, 
Mature, Relations, and Treatment of Various Diseases, 1855-1890, New Orleans, 
1876-1890, vol. 3, pt. 1. 

30. Brouardel. P. : Vaccinia, Twentieth Cent. Pract. 8:501, 1898. 
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Sacco (Trattato di Vaccinazioiie, Milan, 1809) and the committee [French] on 
vaccina employed the same means to determine this as were employed to determine 
vaccinal immunity. They inoculated children with smallpo.x on each day following 
vaccination. As long as the inoculations were not made later than the fourth day 
after vaccination, says Bousquet, the two eruptions -developed simultaneously \yith 
the same ease and the same libertj' as if each had occurred separately, preserving, 
however, the relations which ought necessarily to result from the difference of 
dates. The inoculated variola thus preserves its ordinary characters. But towards 
the fifth day, and especially after the sixth, while the variolous eruption occurs at 
the point of inoculation, there is no general eruption nor is there any febrile 
reaction. The inoculations made on the ninth or tenth day are followed by very 
poorly defined local lesions, and after the eleventh day the local symptoms fail to 
appear in the great majoritj' of cases. Thus we see that smallpox immunitj' is 
acquired in almost the same time as is that against vaccinia. 

Welch and Schamberg (1905) give a clear accovtnt of Bryce’s test, 
w’hich they say has not been accorded much endorsement, and has 
fallen into disuse. Finally, it is of interest to note that the “American 
Illustrated Medical Dictionary” defines Bryce’s test as follows : “The 
determination of a degree of immunity against smallpox conferred by 
vaccination by repeating the inoculation after the lapse of several days : 
if the first is successful, the second will rapidly overtake it.” . 


Ill 


Who was James Br3^ce? 

I have been unable to learn when he was born and when he died. 
The few facts I can give about him and his work have been learned 
mostly from his publications which arc listed in the “Index Catalogue 
of the Libi-ary of the Surgeon-General’s Office, U. S. Army.” 

He was fellow of the Royal Society of Edinburgh; member of the 
Ro)^al College of Surgeons and president in 1816 and 1817; surgeon 
to the Orphan Hospital, and one of the surgeons to the Institution for 
the Gratuitous Inoculation of Cow-Pox, also called the Vaccine Insti- 
tution of Edinburgh, founded in 1801, where he carried on the work- 
on his test for perfect vaccination. 

So far as I have been able to find, his first publication deals with an 
account of yellow fever in 1792 on board the Burbridge East Indiaman, 
on which he was surgeon. It was his third voyage. The ship left 
Downs for Madras on April 15, 1792. May 26 the equator was crossed 
M-hen yellow fever broke out. Of the three hundred patients all told 


Acute Contagious Diseases, Phila- 


31. Welch, W. M., and Schamberg, J. F. 
clelphia. Lea Bros. & Co., 1905. 

PI -fa American Illustrated Medical Dictionary, ed. 16, 

Philadelphia, W. B. Saunders Compan)’-, 1932. 

33. There is a brief and Jncomplete account of Bryce in: Biographisches 
Lexikon der hervorragenden Arzte aller Zeiten und Vdlker, 1929, vol 1 i> 749 
Here his name is given as James B. Bryce. ^ 
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under his care, only three died. There are two copies of this account 
in the Army INIedical Library in Washington, and both contain the 
handwriting of the author (fig. 3). 

In addition to his book. on cowpox, he wrote about variolous inocu- 
lation after A^accination in 1811, and in 1818 appeared a letter from 
him in the Edinburgh Medical and Surgical Journal on the opinions of 
that day in regard to the antivariolous power of vaccination. 

Notes and comments on his work and reviews of his books were 
published from time to time in the Annals of Medicine and the Edin- 
burgh Medical and Surgical Journal until about 1813. He wrote also 
(1815) on the fetal liver, and attributed the large size of the liver in 
the fetus at birth to the blood it contains which at birth goes into the 
lungs. 




In John Thomson’s book -® (Edinburgh, 1820) about a varioloid 
epidemic, “which has lately prevailed in Edinburgh -and other parts of 
Scotland,” ai‘e letters from Bryce in which he discusses with ability and 
insight the probable nature of the disease or diseases described by 
Thomson. 

Bryce was an inventor and pioneer advocate of the stomach pump. 
August 4, 1824, he showed the Medico-Chirurgical Society a siphon for 
emptying and washing out the stomach, particularly in cases of laudanum 
and other forms of narcotic poisoning. At that time, and also earlier, 
he lived in St. Andrews Square in Edinburgh. The value of Bryce’s 
instrument Avas reported promptly by Allison,®'^ Avho used it Avith success 
in a case of laudanum poisoning in a man, 35 years old. 

The quotations I have given from his Avritings show that Bryce Avas 
a keen and thoughtful observer. He recognized clearly the significance 

34. Allison, P. W. : Historj^ of a Case Confirming the Efficacy of the Means 
of Evacuating the Stomach, in Cases of Poisoning, Proposed bj' Mr. Bryce, 
Edinburgh M. & S. J. 23:416, 1824. 



HEKTOEN-JAMES BRYCE AND IJIS VACCINATION TEST 855 

of the reactions on revaccination and on variolous inoculation of vacci- 
nated persons. Whether he may be credited with absolute originalit>’ 
in his interpretation is of course doubtful, I-Ie himself sj^eaks of the 
clue afforded him by the experiments of otiiers with successive variolous 
inoculations. And it seems almost ccidain that he had read carefully 
Jenner’s “Inquiry,” although he makes no mention of Jenner’s footnote 
on the change produced by smallpox or cowpox in the reactivity of the 
skin to variolous matter. Bryce did not hesitate to turn his observations 
into a practical test for perfect vaccination, hoping to increase the 
benefits of vaccination and to preclude the need for any further inocu- 
lations with the virus of smallpox. He promptly and properly submitted 
his proposed test for consideration and criticism by Jenncr. Bryce thus 
had the power to carry into effect a measure that he believed would be 
of practical value. 

In brief, the work by Bryce on “a certain test of perfect vaccination” 
is admirable. The theory was sound, the experiments adequate, the test 
itself simple and practical. And, devised in 1802, it has the distinction 
of being the first test for specific allergy. 

y,; 

It was only natural that with the years the interest diminished in 
the peculiar reactions to smallpox and cowpox virus described so clearly 
and interpreted so soundly by Jenner, Bryce, Sacco and others. As 
smallpox yielded to vaccination, experimental human variolation ceased 
completely. Vaccination became a universal routine, carried out blindly, 
and the outcome was determined more and more “by the character of the 
pustule” as Jenner said would be the case. And so Bryce’s test was 
forgotten and with it also the early records of the mysterious constitu- 
tional effects subsequently designated as allergy or sensitization. To 
this day all that splendid work remains neglected in the literature on 
immunity. The success and extent of vaccination were due in large 
measure to the ease with which the specific virus could be handled safely. 
The great principle of protective inoculation could not be applied effec- 
tively to diseases other than smallpox until Pasteur demonstrated how 
other viruses might be obtained in suitable forms. With the expansion 
of immunization, active and passive, came the discovery of serum dis- 
ease and the role of sensitization in its manifestation and finally the 
complete and independent rediscoA^ery of vaccinial allergy by von 
Pirquet.® If the pioneer work in that field had been known then, who 
would question its influence on allergic research in general or its stimulus 
to better understanding of the practical significance of the allergic 
reactions in revaccination ? 



THE REACTION TO FOREIGN MATERIAL IN THE 
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gallbladde:r 
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An experimental attempt was made to determine if there exists in 
the wall of the normal or the inflamed gallbladder an organized group of 
cells or a system of histiocytes. The gallbladder is a complex histologic 
and c}dologic structure consisting of five layers of tissue. It was con- 
sidered possible that the histiocytes are arranged as a structural and 
functional unit of the cytologic structure of the gallbladder. The 
presence of an organized group of histioc3des similar to, if not identical 
with, the units of the reticulo-endothelial S3’^stem (von KupfiEer cell in 
the liver, reticuloc3'tes in the spleen, and so forth) would be significant 
in interpreting certain C3Tologic, ph3’^siologic and pathologic observations. 

Observations were made on dogs and rabbits. All operative proce- 
dures were made under ether anesthesia and with sterile technic. A 
complete necrops3'' was made on each animal. Sections from selected 
tissue were stained with hematoxylin and eosin, scarlet red, van Gieson’s 
stain, eosin, alum-carmine or hemalum. 

PARTIAL BLOCKAGE OF THE RETICULO-ENDOTHELIAL SYSTEM WITH 

TRYPAN BLUE 

A fine suspension of carbon material was injected intravenously into 
rabbits. The daily amount varied from 2 to 20 cc., and the total quantity 
injected varied from 0.5 to 72.8 cc. for each kilogram of body weight. 
At necropsy, the liver, spleen, bone marrow, lymph nodes, lungs, 
medullae of the adrenal glands, and the kidneys were stained black. The 
degree of staining varied with the quantity of carbon material that had 
been injected. After 30 cc. or more of carbon material for each 
kilogram of bod3'^ weight had been injected intravenous^, carbon 
granules could be observed in the wall of the gallbladder. The majority 
of carbon granules were in the C3Toplasm of polyblasts and macrophages 
in the immediate vicinit3'^ of the capillar3'- vessels. 

Tr3'^pan blue was injected intravenous^ or intraperitoneally in dogs 
and rabbits. The wall of the gallbladder was stained blue in each case, 
but it was difficult to distinguish clearl3’- extracellular or intracellular 
trypan blue granules. 

From the Division of Experimental Surgery and Pathology, the Majm Foun- 
dation. 
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INJECTION OF CARBON AIATERIAL INTO THE LUMEN OF THE 

normal gallbladder 

A suspension of carbon material was injected into the lumen of the 
gallbladder in dogs and rabbits. In no case were carbon granules 
observed in the wall of the gallbladder or in the regional lymph nodes. 

INJECTION OF CARBON MATERIAL INTO THE WALL OF THE 
normal GALLBI.ADDER 

In several dogs, a fine suspension of carbon material was injected 
into the wall of the gallbladder. The animals were killed from four to 
eight days later. The carbon material was entirely phagocytosed by poly- 
blasts and macrophages of local origin. Phagocytic cells were in every 
layer of the gallbladder, but were most numerous iii the tunica fibrosa 
externa. 

INJECTION OF VARIOUS TYPF.S OF FOREIGN MATERIAL INTO THE 

wall of the inflamed gallbladder 

In several dogs, acute hemorrhagic cholecystitis was produced by the 
intravenous injection of Dakin’s solution. Carbon material or cholesterol 
with emulsified fat was then injected into the wall of the gallbladder. 
The animals were killed from two to four days later. The carbon 
material and globules of fat were observed in the cytoplasm of numerous 
pol5Mjlasts and macrophages. Only a few particles of the injected mate- 
rial were extracellular. It appeared as if the inflammatoiw reaction 
produced increased phagocytic activity. 

RESULTS 

\\’hen vital dyes or suspensions of finely particulate material are 
injected intravenously, they are quickly removed from circulation. The 
cells responsible for this elimination are the units of the reticulo-endothe- 
lial system, which are principally situated in the sinusoids of the liver, 
spleen, bone marrow, lymph nodes and medulla of the adrenal gland. 
Small quantities of graphite injected intravenously into rabbits disap- 
peared rapidly from the peripheral blood stream. At necropsy, the 
organs mentioned as containing special divisions of the reticulo-endothe- 
lial system were uniformly colored black. Particulate carbon was never 
demonstrated in the wall of the gallbladder of the rabbit following the 
intravenous injection of small quantities of graphite. Only after the 
more advantageously situated reticular cells, such as the phagocytic 
endothelial cells lining the sinuses or sinusoids of the liver and spleen, 
had been partially saturated, was any of the graphite deposited in the 
wall of the gallbladder. The quantity of particulate material necessary 
to produce this primary saturation varied somewhat with the state of the 
animal, but seemed to occur quite uniformly after the injection of 30 cc 
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of graphite preparation for each kilogram of bod}' weight. This condi- 
tion may be compared to a physiologic threshold of the reticulo-endothe- 
lial system for particulate matter. 

The first carbon particles that appeared in the wall of the gallbladder 
following intravenous injection were in the cytoplasm of the cells 
immediately surrounding the smaller capillaries. They increased in size 
and number as the total quantity of carbon injected into the animal was 
increased. At no time could endothelial cells be observed to detach 
themselves from the wall of the vessel, nor could they be found in the 
wall of the gallbladder as single carbon-containing units. This is in 
agreement with Lang’s ^ observation on the endothelium of the capillaries 
in aseptic inflammation. i\'Iany peculiar cells were concentrically 
arranged about the peripheral portions of the endothelial cells. These 
cells, which have been designated as pericytes by Zimmermann,^ were 
not only arranged about the arterioles, capillaries and the larger vessels, 
but appeared as detached individual cells, free in the tissues. In the tran- 
sition from a fixed to a detached, mobile state, they changed from a thin, 
curved cell, with a central, oval' nucleus, to a round or oval cell, similar 
in appearance to a small polyblast. In many sections, cells about the 
vessels displayed such remarkable resemblance to lymphocytes that a 
hematogenous origin had to be considered as a possibility. At no time, 
however, were any lymphocytes observed in migration from the lumina 
of the vessels to the tissue. Granular leukocytes were not found in the 
wall of the gallbladder. The entire process presented the appearance of 
a mild, localized, cellular reaction to an aseptic inflammation. It appears, 
therefore, from the data at hand, that most if not all of the phagocytic 
cells were derived from resting wandering cells, polyblasts, pericytes and 
histiocytes. 

Particulate carbon produced intense irritation when injected directly 
into the wall of the gallbladder. The type and uniformity of the cel- 
lular response were remarkable. The cells that contained the particulate 
carbon were arranged in three superimposed, concentric layers. The 
first layer was in the submucosa, the second layer in the large connective 
tissue septums of the muscularis, and the third layer in the tunica fibrosa 
externa. These have been called the internal, middle and peripheral 
la3'ers. The peripheral layer was the thickest. In these laminae the 
majority of cells were round, oval or polygonal, and their size varied 
from about 15 to 40 microns in diameter. In observing the structure of 
the graphite-containing cells it is essential to realize that the carbon is 
frequently crowded into every available portion of the cytoplasm. 

The reaction to foreigii material in the wall of the experimentally 
inflamed gallbladder consisted of a combination of the cell types observed 


1. Lang, F. J. : Arch. Path. 1:41, 1926. 

2. Zimmermann, K. '\V. : Ztschr. f. Anat. u. Entwicklgsgesch. 68:29, 1923. 
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when the two conditions were produced separately. W hen paiticulate 
carbon and cholesterol had been injected into the wall of the gallbladder, 
it was possible to distinguish granules of cat'bon material and globules of 
cholesterol in the cytoplasm of many histiocytes. Ihe phagocytosis of 
fat by the histiocytes of the subcutaneous tissue of rabbits has been 
described by Kusnetzowsk}' and Anitschkow.' Ihe cells that phago- 
cytose fat in the subcutaneous tissue of the rabbit are apparently 
morphologically similar to the histiocytes that phagocytose foreign mate- 
rial introduced into the wall of the gallbladder of the dog. 

The histiocytes of the gallbladder of man may be instrumental, if not 
a decisive factor, in restricting many inflaniinatory processes. The gall- 
bladder is exposed to infection from two surfaces. T he mucosa is in 
direct contact with the contents of the lumen, which may and frequently 
does contain virile, pathogenic organisms. Cholecystitis is frequently 
restricted to the mucosa and submucosa. In ^pericholecystitis, however, 
the inflammatory changes are restricted to the outer layers. 1 he active 
participation of the histiocytes of the gallbladder in the defense against 
bacterial invasion may be a larger factor in arresting or limiting injury, 

SUMMARY 

The reaction to foreign material in the wall of the normal and the 
inflamed gallbladder was observed. It was fotmd that in the gallbladder 
of the dog and raipbit tiie histiocytes, owing to the distribution of the 
connective tissue, arc arranged in three concentric layers. The majority 
of the histiocytes in the wall of the gallbladder, which under normal con- 
ditions are in an inactive stage, appear to develop from a preexisting 
local cell. The injection of particulate matter or vital dyes directly into 
the wall of the gallbladder of the dog produces rapid mobilization of the 
resting wandering cells into large, active, niobile. phagocytic histiocytes. 
These cells are identical with the hi.stiocytes found in the connective 
tissue throughout the body. Tiiere is a possibility that a few histiocytes 
may develop from mononuclear, nongranular, hematogenous leukocytes, 
which have become lodged in the wall of the gallbladder. This must be 
considered as an accessory source. Histiocytes were demonstrated in 
the wall of the gallbladder of the rabbit by the use of vital stains. Carbon 
material was not absorbed from the lumen of the gallbladder of the dog 
or rabbit. In chemical cholecystitis, the inactive histiocytes are mobilized 
in large numbers. They rapidly phagocytose particulate matter, 
cholesterol and olive oil injected into the wall of the gallbladder. The 
airangement of the histiocytes in three concentric layers suggests their 
function as a phagocytic cellular defensive mechanism in cholecvstilis 
and other pathologic conditions of the gallbladder. 


3. Kusnetzowsky, N.; Arch. f. mikr. Anat. 97;32, 1923. 

4. Anitschkow, N. : Miinchen. mecl. Wchiischr. 2:2555, 1913. 
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These experiments were begun in an effort to produce in dogs the 
'acute degenerative changes in the liver alleged to occur occasionally in 
human patients who have taken cinchophen. The effect of cinchophen 
on the canine liver has been I'eported previously^ Postmortem examina- 
tions revealed that a large percentage of these animals had gastric and 
duodenal ulcers. This paper is a report of this phase of these experi- 
ments, which indicate that the feeding of cinchophen is the most effective 
means yet introduced for producing gastric and duodenal ulcers in dogs 
without operative procedures that disturb the normal anatomic relations 
of stomach and intestines. 

PERTINENT FACTS FROM THE LITERATURE 

Experimental work on the etiology of peptic ulcer began late in the 
nineteenth century with the work of Cohnheim. The abundant literature 
which has developed since that time has been so frequently reviewed that 
only the briefest reference to it is necessary in this paper. It is now 
known that the factors which may induce acute gastric erosions are not 
necessarily the same as those which produce the typical chronic indurated 
ulcers, although it seems probable that all chronic ulcers originate on the 
basis of acute erosions. Much confusion has arisen from the fact that 
many writers have failed to differentiate between factors tending to 
produce acute erosions and those tending to induce chronicity. 

Etiologic Factors in Acute Erosions . — The numerous suggested fac- 
tors in the causation of acute gastric erosions may be classified as circu- 
latory, physical, chemical, bacteriologic and miscellaneous. 

From the Department of Pathologj% Northwestern University Medical School. 
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Virchow believed that infarction following embolism ^Yas the basis 
of the formation of gastric ulcers, Cohnheim - and others produced 
ulcers by injecting suspensions of metallic salts. Ivy " repeated this 
work, but failed to produce lesions when using an inert material. Yon 
Bergmanu ■* and Wcstphal '''' believed that arterial spasJn was the cause 
of obstructed circulation. 

.The physical agents that have produced ulcers of the stomach are : 
x-rays (Wolfer heat (Decker" and Katzenstcin **) and intense cold 
(Ribbert Excision of portions of the mucosa and of the mucosa and 
muscularis have been tried, hut these defects heal with remarkable 
rapidity unless other factors are present, such as unabsorbed suture 
material. 

The chemical agents mat’ be subdivided into local c.scharotics and 
chemical and biologic poisons. Acute erosions have been produced by 
submucous injections of various chemicals, the most commonly used 
being silver nitrate. Superficial burns arc sometimes associated with 
acute gastric erosions. This has been explained on a toxic basis. 
Gastrotoxic scrums that cause ulcers have been jirodnccd experimentally. 
Ivy and Shapiro produced gastric ulcers by means of local anaphylaxis. 

Bacteria as possible factors in the production of ulcers have been 
advocated chiefly by Rosenow,” who rcjiorted the isolation of a .specific 
strain of streptococci. 

Berg and Jobling believe that there may be a biliary or hepatic 
factor in the formation of some peptic ulcers, d'liey observed gastric 
or duodenal ulcers in about 50 per cent of dogs with a Peyton-Rous 
permanent biliary fistula. Other etiologic factors that have been advo- 
cated are; a preexisting gastriti.s, embryonal rests in the gastric mucosa, 
vitamin deficiencies and endocrine disturbances. 

Factors Inducing Chronic Changes in Acute Lesions. — Anatomic, 
mechanical and chemical factors arc foremost in the formation of 
chronic peptic ulcer. Aschoff believed that lesions along the lesser 

2. Cohiihcini, J.; Lectures on General Pathology, London, the New Sydenham 
Society, 1890, vol. 3, p, 87S, 

3- Ivy, A. C; Arch. Int. I^Ied. 25:6, 1920. 

4. von Bcrgmann, G.; Jahrc.sk. f. iirztl. Fortbikl. 12:.3, 1921. 

5. Westphal, K.: Deutsches Arch. f. klin. Med. 114:325, 1914. 

6. Wolfer, J. A.: J. A. M. A. 87:725, 1926. 

7. Decker; Bert. klhi. tVchnschr. 24:369, 1887. 

8. Katzenstcin, kL: Berk klin. Wchnschr. 45:1749, 1908. 
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curvature and prep 3 doric region of the stomach tend to become chronic 
because of the peculiar anatomic arrangement of this portion of the 
stomach, which he called the “Magenstrasse.” In this region, the mucosa 
is arranged in taut longitudinal folds, and the blood vessels to this region 
are more indirect than elsewhere, and the circulation is interfered with 
by the muscular contractions of the stomach. The experimental work 
of Ivy,^* Mann and Williamson and McCann lends support to the 
theor}?^ that mechanical factors play a part in the formation of chronic 
peptic ulcers. Surgical procedures have hitherto offered the best method 
of studying the effect of the acid gastric juice on the formation and 
healing of ulcers. Mann and Williamson and others devised opera- 
tions for shunting the alkaline content of the duodenum into some por- 
tion of the intestine other than the normal. By this method the gastric 
juice was thrown into an intestine deprived of the neutralizing secre- 
tions. These procedures produced acute and chronic ulcers in the intes- 
tine in a large percentage of the experiments. In addition to the factors 
named, there is indication that such factors as nutritional disturbances, 
toxemia and metabolic disturbances may play a part in the chronicit}’’ of 
ulcerative gastric lesions. 

CINCHOPHEN 

Cinchophen, or phenylquinoline carboxylic acid, was introduced into 
medicine in 1908 by Nicolaier and Dohrn. Since that time its use has 
increased in popularity until it is now employed extensively by physicians 
in the treatment of rheumatism, arthritis and gout. It is also widely used 
by the laity. In 1923, AVorster-Drought described the first case of 
toxic manifestations presumably due to cinchophen. Since that time 
eighty-one clinical cases of alleged cinchophen poisoning have been 
reported. In the cases in which autopsy was performed, the essential 
pathologic change consisted of acute yellow atrophy of the liver, and 
in only three of the few reports in which the gastro-intestinal tract is 
mentioned, are the gastro-intestinal lesions described : gastritis, petechiae 
of the intestinal mucosa and apthous ulcers of the mouth. 

METHODS 

Well nourished, apparently healthy dogs were used in the experiments. Each 
dog was given a daily dose of cinchophen, which had been thoroughly mixed with 
a meat and cereal preparation. They received the usual care accorded laboratory 
animals. In the majority of cases, the dogs were allowed to eat or not as they 
chose, and no forced feedings were employed. The rest of the dogs were fed in 
the same manner until food was persistently refused ; then a varying number of 

14. Ivy, A. C.; J. A. M. A. 75:1540, 1920; 85:877, 1925. 

15. Mann, F. C., and Williamson, C. S.: Ann. Surg. 77:409, 1922. 

16. McCann, J. C. : Arch. Surg. 19:600, 1929. 

17. Worster-Drought. C. C. : Brit M J. 1:148, 1923. 
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doses of cinchophen, suspended in cottonseed oil, were given by stomach tube. The 
daily dose of the drug administered was calculated on the basis of the average 
human therapeutic dose. If 150 pounds (68 Kg.) is considered as the average 
weight of the human body and 7.5 grains (0.49 Gm.) three times a daj^ as the 
average dose, the human dose is approximately 0.33 grains (0.022 Gm.) per kilo- 
gram of body weight. The dogs were weighed at the beginning of the experiment, 
and the dose was calculated on the basis of this initial weight. 

The dogs were closely observed as to sj'mptoms, and postmortem examinations 
were made as soon after death as possible. A few, when their condition became 
extremel}'' bad, were put to death under ether anesthesia. The stomachs were 
immediately removed, opened along the greater curvature and washed out. Some 
of the specimens were retained as gross specimens, but the majority were sectioned 
and stained by the routine hematox 3 din and eosin method for microscopic examina- 
tion. Portions of several of the ulcer-bearing stomachs were fixed in absolute 
alcohol and stained for mucin content by the mucicarmine method. 

The lesions classified as acute ulcers were carefullj' differentiated from areas 
of postmortem digestion bj"^ microscopic demonstration of an inflammatory’ reaction 
in addition to the break in the mucosal continuitj'. Lesions were considered chronic 
only when deep penetration and reactive fibrosis could be demonstrated. Healing 
was determined by scar formation and contraction of tlic mucosa. 


OBSERVATIONS 

Number of Ulcers Produced . — The clogs were divided into four 
groups, depending on the dail}' dosage of cinchophen. 

Group 1, consisting of five dogs, received twenty-seven times the 
normal human dose per kilogram (i. e., twenty-seven times 0.022 Gm. 
per kilogram). Two received 10 doses, and the rest 9, 8 and 3 doses, 
respectively. In the first three of these dogs ulcers developed. 

Group 2 received ten times the normal dose per kilogram. The seven 
dogs in this group receiving 123, 24, 22, 20, 10, 8 and 8 doses, respec- 
tively. Ulcers developed in every dog. 

Group 3 received five times the normal human dose per kilogram. 
There were five dogs in this group, receiving 118, 58, 21, 15 and 13 
doses, respectively, and ulcers developed in all. 

Group 4 received the normal human dose per kilogram. The seven 
dogs in this group received 101, 79, 71, 56, 6, 3 and less than 10 doses, 
respectively. Ulcers developed in the first four. 

The results, as summarized in table 1, show that of the entire series 
of twenty-four dogs, nineteen, or approximately 80 per cent, acquired 
true gastric ulcers. 


The total amount of cinchophen per kilogram of body weight neces- 
sary to produce gastric ulcers varied considerably. Thus, dog 20 showed 
ulcer formatmn after ingestion of only 1.23 Gm. of cinchophen per 
kilopam, while dog 15 was given 27.06 Gm. per kilogram. The avera-e 
total amount ingested per kilogram was 5.06 Gm. 

Up required for the production of the ulcers cannot 

be stated with certainty, since there was no yvay of determining how 
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long the lesion had been present when autopsy was performed. How- 
ever, dog 33 died from intercurrent infection eight days after the 
beginning of the experiment and showed acute ulcer formation. Like- 
wise, dog 1 died from perforation of an ulcer after ingesting daily doses 
of the drug for a period of ten days. 

Symptoms . — All of the dogs, except dog 1, early presented anorexia, 
which persisted throughout the course of the experiment. The majority 
of the dogs, in addition, showed occasional nausea and vomiting. Those 
which developed ulcers had tarry stools at intervals. 

Table 1. — Suimnary of E.xperhncntal Data 


Group Dog 

1 1 

27 X X.H.D.» 2 

O.G Gni. per Kg. 4 

0 
6 

2 15 

10 X N.H.D. 19 


0.22 Gm. per Kg. 34 
12 
25 
11 
33 


3 22 

5 X X.H.D. IS 

0.11 Gm. per Kg. 24 

16 

23 

4 17 

X.H.D. S 

0.022 Gm. per Kg. 13 
20 
9 


Initial 

Total 
Amount 
Drug per 

Weight, 

Kg. Body 

Kg. 

Weight, Gm. 

6.3 

6.0 

7.S 

6.0 

7.8 

5.4 

20.3 

4.8 

23.5 

1.8 

6.1 

27.00 

11.2 

5.74 

8.3 

4.84 

17.2 

3.87 

8.6 

2.00 

10.5 

1.76. 

8.3 

1.76 

16.2 

12.95 

11.9 

6.50 

8.7 

2.36 

8.9 

1.68 

12.4 

1.42 

13.0 

2.26 

12.3 

1.75 

9.2 

1.56 

12.5 

1.23 

8.7 

0.13 

16.2 

0.06 

9.3 

? 


Total 

Xumber 

Dose, 

of 

Gm. 

Doses 

37.8 

10 

46.8 

10 

42.1 

9 

97.4 

8 

42.3 

3 

165.1 

123 

64.3 

• 24 

40.2 

22 

60.6 

20 

17.3 

30 

18.5 

10 

14.6 

8 

209.8 

118 

77.8 

58 

20.5 

21 

14.9 

15 

17.5 

13 

30.6 

101 

21.5 

79 

14.3 

71 

15.4 

56 

1.1 

6 

1.0 

3 

9 

10 

(or less) 


Length 


of 


Experi- 


ment, 


Days 

Result 

10 

Dicer 

20 

nicer 

15 

Ulcer 

55 

Negative 

20 

Negative 

156 

Ulcer 

5i 

Ulcer 

25 

Ulcer 

20 

Ulcer 

30 

Ulcer 

10 

Ulcer 

8 

Ulcer 

143 

Ulcer 

79 

Ulcer 

47 

Ulcer 

21 

Ulcer 

26 

Ulcer 

121 

Ulcer 

96 

Ulcer 

77 

Ulcer 

113 

Ulcer 

7 

Negative 

6 

Negative 

137 

Negative 


21 
7 

Average 5.06 

Ulcers produced in 19 of 24 dogs, or SO per cent 


X.H.D. = normal human dose. 

There was a marked loss in weight in all the animals (table 2). This 
loss varied from 0.3 to 7.5 Kg., with an average loss in weight of 
approximately 3 Kg. Some of the animals lost as much as 44 per cent 
of their body weight during the course of the experiment, and — taking 
the group as a whole — there was an average weight loss of 23 per cent. 
This average loss per day was about 0.7 per cent. 

Distribution of Ulcers . — ^The distribution of the ulcers was charac- 
teristic. In four of the dogs multiple gastric erosions were distributed 
widely throughout the mucosa. One dog showed only a single erosion, 
which was near the pylorus. There were thirty-four chronic gastric 
ulcers produced in these twenty-four dogs, and approximately 90 per 
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cent of them were located in the gastric pathway, including the entire 
pyloric canal, and about 70 per cent of the ulcers were found on the 
lesser curvature. The duodenal ulcers were all in the first portion of 
the duodenum, three being located on the anterior wall and one on the 
posterior wall. 

Morbid Anatomy.—On pathologic examination, the lesions found in 
the stomach and duodenum were morphologically identical with the 
classic descriptions of gastric erosions and peptic ulceis. The following 
protocols indicate the types of lesions found. 

poG 1. — ^The peritoneal cavit}' was filled with a brownish, foul-sinclling fluid, 
and the serous coverings showed marked hyperemia and were covered with fibrino- 


T^.bue 2.—Suuimary of Effects of Cinciwphcn Poisoitiug on IVcigltl of Animals 



Initial 

Weight at 

I.engtli of 

Weiglit 

Wciglit 

Weiglit Lo=s 


Weight, 

Death, 

Experiment, 

I.o.os, 

Eo's, 

per Day, 

Dog 

KS- 

Kg. 

Days 

Kg. 

per Cent 

per Cent 

1 

G.3 

0.0 

10 

0.3 

4.7 

0.47 

O 

7.8 

0.4 

20 

1.4 

17.0 

0.90 

4 

7.8 

0.0 

1.5 

1.2 

15.4 

t.03 

5* 

20.3 

9 

55 

0.1 

30.0 

0.5i> 

6 * 

14.1 

11.3 

20 

2.8 

20.0 

1.00 

7* 

9.3 

0.2 

137 

3.1 

or* o 
o ).o 

0.2 i 

S 

12.3 

8.1 

90 

4.2 

34.1 

0.50 

9* 

8.7 

S.9 

*5 

9.7 

8.1 

1.16 

11 

10.5 

9.2 

10 

0.7 

0.7 

0.00 

12 

17.2 

11.5 

20 

.'j.V 

33.1 

1.05 

18 

9.2 

.5.7 

77 


r>s.o 

0.49 

15 

0.1 

4.1 

150 

2.0 

32.8 

0.21 

16 

8.9 

7.1 

21 

l.S 

20.2 

0.00 

17 

13.0 

9.5 

121 

4.2 

30.0 

0.25 

IS 

11.9 

7.8 

70 

4.1 

.34.4 

0.44 

19 

11.2 

8.2 

51 

3.0 

20.8 

0.53 

20 

12.5 

7.0 

113 

«>..> 

44.0 

0.39 

21* 

10.2 

14.8 

0 

1.4 

8.0 

1.43 

22 

10.2 

8.7 

143 

/..> 

40.3 

0.32 

23 

12.4 

8.4 

20 

4.0 

o 

1.21 

24 

8.7 

0.0 

47 

2.7 

31.0 

0.66 

25 

8.7 

0.7 

30 

2.0 

23.0 

0.77 

33 

8.3 

8,0 

8 

0.3 

3.3 

►0.41 

34 

8.3 

0.0 

25 

1.4 

10.8 

^0.07 

Averages 



2.89 

23.0 

0.70 


* Indicates dogs in which no ulcers developed. 


purulent exudate. On the lesser curvature of the stomach, 1 cm. proximal to the 
pylorus, there was a small opening in the serosa, through tvhich gastric contents 
could be expressed. When the stomach was opened, an ulcer was found opposite 
the perforation in the gastric wall. There was a moderate degree of hyperemia 
of the duodenum. This specimen was mounted, and no sections rverc made. 

Dog 4.— The peritoneum was normal, except for a small, roughened, dull and 
lusterless area surrounded by a zone of hyperemia on the posterior wall of the 
stomach. When the stomach was opened, three ulcerated areas were found. These 
varied from 4 to 8 mm. in diameter. Two of these ulcerations were located in the 
pyloric canal, one on the lesser curvature and one on the posterior wall. The 
remaining ulcer was located on the anterior wall of the stomach just proximal to 
the isthmus. This ulcer microscopically showed destruction of the mucous mem- 
brane, the suhmucosa and portions of the muscular coat and was surrounded by 
an acute inflammatory reaction with very little fibrosis. The two pyloric ulcers 
showed deep penetration into the muscular coat. Microscopic section of one of 
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these ulcers showed absence of the mucosa, submucosa and a large part of the 
muscularis ; its floor was covered with fibrin, which contained a few polymorpho- 
nuclear leukocj'tes; beneath this area were many polymorphonuclear leukoc 3 'tes 
and red blood cells, and a large amount of fibrin. Still deeper was a 
zone of tj'pical granulation tissue with a number of lymphocytes. Surround- 
ing the ulcerated area there was a marked increase of fibrous tissue in the sub- 
mucosa, muscular coat and serosa. This fibrous tissue contained distended blood 
vessels and poljTOorphonuclear leukocj'tes. The serosal surface was covered with 
fibrin and polymorphonuclear leukocytes. The marginal epithelium showed a slight 
downgrowth along the margins of the ulcer. 



Fig. 1 (dog 19). — Early formation of ulcer. 


Dog 19. — The stomach contained a small indurated ulcer on the lesser curvature 
involving the pyloric ring. The mucosa around this area was drawn together in 
purse-string fashion. A similar ulcer was located on the posterior wall about 2 
cm. from the pjdoric ring. Multiple superficial erosions were also present. Micro- 
scopic section of one of these erosions showed destruction of the mucous membrane 
and some involvement of the submucosa. The muscularis was not involved. The 
entire area was surrounded with polymorphonuclear leukocytes and lymphoc 3 'tes, 
but showed no fibrosis. Microscopic sections from this storriach showed what is 
believed to be one of the earliest stages of gastric ulcer. One long crypt extended 
to the muscularis and ended in a flattened dilatation. The columnar epithelial cells 
covering the part resting against the muscularis were necrotic and covered with a 
layer of fibrin and polymorphonuclear leukocytes. Radiating from this area into 
the underl 3 dng tissue there were numerous pol 3 miorphonuclear leukocytes and a few 
large cells with a clear C 3 doplasm and a single vesicular nucleus. The vessels in 
this area were distended with blood (fig. 1). 
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The first portion of the duodenum showed an ulcerated area on the posterior 
wall measuring 6 by 12 mm. This ulcer was firm, had a necrotic base and on 
section showed some degree of fibrosis associated with a zone of inflammation On 
the lesser curvature of the stomach, slightly posterior and adjacent to the pylorus, 
was a large indurated ulcer, 2 by 4 cm. in size, which had penetrated almost com- 
pletely through the wall of the stomach. It had a necrotic base ; its proximal and 
lateral borders were fairly smooth and undermined, and the distal border showed 
the familiar terraced appearance. 

Mucicarmine stains on all sections showed a relative deficiency of mucin com- 
pared with sections taken from the same relative locations in the stomachs of 
normal dogs. 



Fig. 2 (dog 23). — Chronic gastric ulcer with perforation. 


Dog 23.— In the lesser peritoneal cavity there was a small circumscribed area 
of inflammation of the serosal coat of the stomach which was bound down by 
adhesions to the adjacent peritoneal surfaces. On tearing these adhesions, a quan- 
tity of foul-smelling fluid escaped from the stomach. In the stomach opposite this 
there was a large ulcer, 2 by 4 cm. in size, which had eroded completely through 
the wall of the stomach, but perforation had been prevented by protective adhesions. 
The ulcer showed overhanging edges, especially in the distal portion. Numerous 
eroded thrombosed blood vessels were visible in the base of the ulcer. In the 
fundus and along the lesser curvature there were several superficial erosions The 
duodenum contained one slightly indurated ulcer on the posterior wall, proximal to 
the ampulla of Vater (fig. 2) . 


COMMENT 


From the foregoing results it is apparent that cinchophen exerts a 
markedly deleterious influence on the gaslro-intestinal tract of the dog. 
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This may be a species-selective action, but the reported clinical cases of 
cinchophen poisoning show symptoms referable to the gastro-intestinal 
tract. Schroeder described pyrosis, nausea, vomiting, diarrhea and 
anorexia in patients taking cinchophen. Apparently, then, the drug does 
not produce gastric disturbance in dogs only. Unfortunately, interest 
in the human cases reported has been centered on the liver, and little 
has been said of the gastro-intestinal tract. 

Advantages of Method for Production of Ulcers . — ^Apart from the 
possible clinical application, the production of gastric and duodenal ulcers 
by the administration of cinchophen makes available a new approach 
to the experimental study of the formation of ulcers. 

Eighty per cent of this series of twenty-four dogs acquired gastric 
ulcers, a lesion that occurs spontaneously with extreme rarity and has 
been produced experimentally with considerable difficulty in dogs. This 
number is as high as, or higher than, the number of ulcers produced by 
any other method hitherto reported. The five dogs that showed no ulcers 
ate the drug at infrequent intervals over a long period of time. Dog 5 
had 8 doses over a two months’ period. Dog 6 had 3 doses in twenty 
days. Dogs 9 and 24 had only 6 and 3 doses, respectively, and although 
the drug was administered regularly the dose and the total amount given 
were very small. Dog 7 had 10 doses in one hundred and thirty-seven 
days. It is apparent, then, that cinchophen, if given regularly over a 
sufficient period of time, will produce ulcers in almost 100 per cent of 
dogs. 

From the reports in the literature the production of chronic gastric 
ulcer has been difficult, and the results have been variable. The one 
exception to this is the prolonged use of the roentgen ray as reported 
by \\’olfer. Intestinal ulcers have been produced in a large percentage 
of dogs by use of the Mann- Williamson duodenal drainage operation 
or its modifications. These operative procedures disturb the normal 
anatomic relationship of the gastro-intestinal tract and consequently 
the physiologic relationship. Chronic gastric and duodenal ulcers in 
animals have not hitherto been produced b}’^ any of the mechanisms 
that operate in the formation of human peptic ulcers. By cinchophen 
feeding the normal anatomic arrangement is not disturbed, and thus 
the confusing factors that may result from trauma and from the mal- 
position of these organs are eliminated. 

Theories as to Pathogenesis . — ^The mechanism by which these ulcers 
are produced by cinchophen has not been determined. The possibilities 
suggested by these experiments are: 1. Cinchophen ma)'- have a direct 
toxic action on the gastric mucosa, combined with digestion by gastric 
secretions. 2. The drug may combine with the mucin of the stomach 
and thus remove the normal protection of the gastric mucosa. 3. It 
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may act on the autonomic nervous system and induce erosions by its 
neurogenic effect. 4. Cinchophen may influence the secretion of gastric 
juice, either directly or through the endocrine system. 5. The drug 
may have a general toxic action which affects the stomach directly or 
by causing metabolic disturbances as a result of its effect on the li\ er 
or pancreas. 6. The nutritional disturbances resulting from the ano- 
rexia that follows the ingestion of cinchophen may be a factor in the 
production of the ulcers. 

Work is now in progress to determine, if possible, which of these 
factors is responsible for the production of gastric and duodenal ulcers 
in dogs fed with cinchophen. 

SUMMARY 

Acute and chronic gastric ulcers were produced in nineteen of 
twenty-four dogs. In four of these dogs ulcers were also found in the 
duodenum. 

The five dogs in this series in which gastric ulcers did not develop 
were either fed inadequate doses or administered doses were distributed 
irregularly over such a long period of time that this effect of the drug 
was lost. Apparently, then, if cinchophen is given regularly to dogs 
over a sufficient length of time, gastric ulcers will result in practically 
all the animals. 

The dose of cinchophen producing ulcers in all dogs is from 0.11 
to 0.22 Gm. per kilogram per day. 

The acute gastric ulcers were distributed widely over the gastric 
mucosa ; 90 per cent of the chronic gastric ulcers were along the gastric 
pathway, or “Magenstrasse.” 

The duodenal ulcers were located above the ampulla of \'ater and. 
in one case, occurred on both the anterior and the posterior wall. 

The acute and chronic ulcers of both the stomach and the duodenum 
were identical with human peptic ulcers in their gross morbid anatomy 
and histology. 



Laboratory Methods and Technical Notes 


TWO-COLOR PHOTOMICROGRAPHIC LANTERN SLIDES 
FROM ORDINARY MATERIALS 

John C. Bucher, M.D., Ann Arbor, Mich. 

The usefulness of photomicrographic lantern slides in color for the 
demonstration of histologic details is universally conceded, but the 
technical difficulties in the production and projection of such slides deter 
many from their use. Of all the appliances used in color reproduction, 
none equals the screen plate in convenience or excels it in the faithful- 
ness with which colors are recorded. For viewing as transparencies 
or for color reproduction, plates of this type are of the greatest value. 
Very satisfactory lantern slides may be made also by their use, but 
difficulties arise in their projection, since the color screen absorbs from 
85 to 90 per cent of the light. In order to form a sufficiently brilliant 
image on the projection screen, it is necessary that a source of intense 
light be employed. Hence, these plates are poorly suited for projec- 
tion in compan}’- with ordinary black and white plates, since an intensity' 
of light that is barely satisfactory for the screen plates gives a painfully 
bright image with the usual monochrome slide. 

Color separation methods in which separate color positives are 
superimposed for projection have long been known, and such pro- 
cedures form the basis of color process commercial printing and color 
cinematograph)^ 

Full color reproduction requires the use of three color images. How- 
ever, if the specimen to be photographed can be rendered in two colors, 
the use of tricolor methods is obviously extravagant. The majority 
of the sections of tissues used by the pathologist are stained with red 
or blue dyes, or with combinations of these two colors. Thus complete 
color reproduction can be obtained by two-color methods, at once greatly 
simplifying the process. By properly standardizing the various pro- 
cedures, it is possible to proLce satisfactory lantern slides of such 
transparency that they may be intermingled with ordinary black and 
white slides without Ausual strain. Since the positives are prepared from 
a pair of negatives, an indefinite number of duplicates may be made. 
In addition, one of these negatives may be used for black and white 
prints. 

METHOD 

Ilhimtnation . — The carbon arc and the incandescent lamp are the chief sources 
of illumination used in photomicrographic work at the present time. Various types 
of automatic carbon-feeding devices are available and, with many of them, a 
fairly unifo'rm arc can be obtained. 


From the Department of Pathology^, The University of Michigan, 
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Of the incandescent lamps available, the 6 volt ribbon filament lamp is probably 
the most satisfactory. If the light is used from a small portion of the filament, 
it is very uniform, while the intensity is adequate for any photographic purpose, 
provided that the condenser system is carefully set up. 

The light for color work must be constant in intensity and composition. In these 
respects, the incandescent lamp is superior to the carbon arc light and also is far 
more convenient. For the most critical work, the lamp may be provided with an 
ammeter and rheostat, so that the operating conditions may be consistently 
reproduced. Where the voltage supplied is reasonably constant, such additional 
equipment seems to be an unnecessary refinement. 

Optical Sysfcin.~Thc entire optical system from the condenser to the ocular 
should be of the apochromatic type. It must be emphasized that color work with 
any but the most highly color-corrected lens systems available is a waste of time. 
With achromatic lenses which are satisfactor 3 ' for visual work, the separate color 
images will not be formed in the same plane and of the same size, so that registra- 
tion is impossible. Special attention should be given the ocular to insure that it 
is adapted to the particular objective used; otherwise the fine color corrections 
of both lenses may be impaired. 


Photographic Material. — For several reasons, glass plates will be found more 
satisfactory for negatives than cut films, although the latter arc more convenient 
to store. The rigidity of the base makes the glass plate free from distortion, and 
it may also be more conveniently handled in the subsequent placement of registra- 
tion marks and in printing. 

Panchromatic emulsions are a necessity. Of the many excellent plates available, 
the Wratten and Wainwright “M” plates are probably the most satisfactory. These 
are moderately rapid plates with an unusually fine grain atid give practically any 
desired degree of contrast. 

The plate should be 4 by 5 inches (10.16 by 12.7 cm.) . This gives a generous 
margin about the lantern slide positive in printing, so that a slight movement of 
the camera back in changing plate-holders at the time of the exposure is of no 
importance. Since the prints are made by contact, any larger plate results in a 
waste of material. 

For the positives, the Eastman slow lantern slide plates are used. 


Exposure. — ^The plate-holders are loaded in absolute darkness, and one liolder 
should have some marking device to cast a shadow on the corner of its plate. 
This may be a small metal strip tacked to the holder or a piece of paper pasted to 
the kit holding the plate. If the marked holder of each pair is always used with 
the same filter, the negatives can thus be easily distinguished. 


The photomicrographic equipment having been set up in the usual way, a 
sharp image is focused on the ground glass in the size desired for the lantern 
slide. The image must be uniformly sharp and absolutelj^ free from color fringes 
When the image is satisfactory, the exposures are begun and no more adjustments 
of the camera or of the microscope are attempted. The shutter is dosed and a 
holder carrying a Wratten "F” filter is placed on the optical bench. This is’ a deep 
red filter, passing less orange than the usual tricolor red filter. A loaded plate- 
holder IS inserted, the slide drawn and the exposure made. The plate-holder 
IS removed, without disturbing the camera in any way, the second holder 
red filter is replaced by a combination of the Wratten “B” and 
H filters. These filters together give a pure green and are practically onanue 

fj, for d ev2i« ' O'-’'" 
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The time of exposure must be determined bj' experiment and will depend on 
the intensity of the light on the ground glass, the composition of the light before 
it is filtered, the position of the filter (which should be between the field and 
substage condensers) and the sensitivity characteristics of the emulsion used. Test 
exposures should be made with each filter in the following manner; For the red 
light exposure, the slide is withdrawn and an exposure of one second is given; 
the slide is inserted part way across the plate, and another exposure of one second 
is made; the slide is pushed farther in and two seconds’ exposure given and again 
one of four seconds, doubling each time. In this way, a series of strips is formed 
on the negative, the successive total exposures being : one, two, four, eight, sixteen, 
thirty-two, etc., seconds. The same procedure is employed with the green filter 
combination save that here it is advisable to start with fifteen seconds, as the light 
through these filters is much less intense. These plates, after being developed 
simultaneously, may be examined and the exposures giving comparable and satis- 
factory densities selected. If objects of a gray color appear in the section, these 
should have the same rendering in both negatives, with correct exposures. 

Development . — Color negatives should be quite soft with delicate tonal gradation. 
It is best to develop the pairs of plates simultaneously, using a tank. Of all the 
developing solutions tried, the Eastman borax developer D-76 is by far the most 
satisfactory, and this procedure is parti}' based on the use of this solution. 

(Eastman D-76 developer ^ is prepared as follows: 


Elon 4 Gm. 

Sodium sulphite 200 Gm. 

Hydroquinone 10 Gm. 

Borax 4 Gm. 

Water 2 liters 


Dissolve the elon separately in a small volume of water [125 F.]. Then 
dissolve approximately one fourth of the sulphite separately in hot water [160 F.]. 
Add the hydroquinone with stirring until completely dissolved. Then add this 
solution to the elon solution. Now dissolve the remainder of the sulphite in hot 
water [160 F.]. Add the borax, and when it is dissolved, add the mixture to the 
aforementioned solution. Dilute to volume with cold water.) 

Exposure is adjusted to give satisfactory density in six minutes at 65 F. (18 C.). 
The development can be done in total darkness by time and temperature alone or, 
better, the plates may be given a preliminary desensitizing bath of 1 : 10,000 
pinakrytol green for two minutes. The cage containing the plates is immersed in 
the desensitizing bath in total darkness for the required time, drained, and then 
placed in the developer. After about two minutes, a rather bright ruby light can 
be turned on with no risk of fog, although it is best to give the plates no 
unnecessary exposure to light. The time and temperature method can thus be sup- 
plemented by direct visual examination and underexposure or overexposure par- 
tialh’ corrected in development. On completion of development, the cage with 
the plates can be transferred to the rinsing water and thence to the fixing bath, 
so that they need not be handled individually until they are ready for the final 
washing. 

Registration Marks . — After the negatives are dry, registration marks are placed 
on them so that the lantern plates may be properly placed in position when 
printing. A lantern slide cover glass or a spoiled lantern slide plate from which 

1. Eastman Professional Films, Rochester, N. Y., Eastman Kodak Company, 
p. 17. 




Fig. 1 — Photomicrograph of a mjocardial lesion, X 200! hematoxylin and 
eosm stain. This print is made from the bine-printing negative, exposed by red 
light. The black area is the shadow cast by the marking device in the plate- 
holder. The registration marks have been inked over to gi\e them greater 
prominence. 
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the emulsion has been removed is placed over one of the negatives, which is allowed 
to lie emulsion side up on a glass surface illuminated from below. The lantern 
plate is adjusted so that the field desired is properly centered, and two points 
are selected that appear in both negatives and their positions are indicated by liny 
dots of ink placed on the registration plate. These points may be nuclei, artefacts 
or any definite structures that are clearly shown in both negatives. 

While the plates are held firmly in position, a sharp scalpel is used to make 
cuts in the negative emulsion outlining the corners of the registration plate. This 
is then transferred to the second negative, its position being determined by aligning 
the ink dots with the previously chosen points in the negative, and similar cuts are 
made in the emulsion of this negative at the corners of the plate (figs. 1 and 2). In 
printing, it is necessary only to place the lantern slide plates with their corners 
coinciding with the intersections of the cuts to obtain close registration, which 
may be made e.vact by a very slight shifting of the two positives in mounting. 

Printing. — Blue Image: The negative made through the red filter is used to 
make the blue image and should be marked with the word blue, so that confusion 
will not result in the printing room. The blue image is obtained by first making 
a thin black and white slide in the usual way. By holding the negative up to the 
ruby light the lantern slide can be accurately placed by means of the registration 
cuts in the emulsion. The negative and positive plates arc put together, emulsion 
to emulsion, and the exposure made with a 25 watt lamp at a distance of about 
10 feet (3 meters). The exposure should be adjusted so tliat development takes 
at least two minutes, giving a thin but rather brilliant slide. 

After the slide has been fixed and washed, the silver image is toned blue by 
the iron toning process. 

(The iron toning solution T-11 ^ is prepared as follows; 


Ammonium persulphate 0.5 Gm. 

Iron and ammonium sulphate (ferric alum) 1.4 Gm. 

Oxalic acid 3.1 Gm. 

Potassium ferricyanide 1.0 Gm. 

Ammonium alum 5.2 Gm. 

Hydrochloric acid 10 per cent 1 cc. 

Water to make 1 liter 


Each of the solid chemicals should be dissolved separately in a small quantity 
of water and the solutions then mixed strictly in the order given, and the whole 
diluted to the required volume. The bath will be pale yellow and perfectly clear.) 

Toning is complete in from five to ten minutes, and there is a moderate intensi- 
fication; hence, the necessity for having a thin slide with clear whites to start 
with. After being washed for ten minutes and dried, the blue plate is completed. 

Red Image: The negative made through the green filter combination is used 
to produce the red plate. Here no satisfactory red-toning procedure is available 
that surpasses the printing on bichromatized gelatin. Ordinary lantern slide plates 
have a soluble emulsion that is ideal for this method of printing and, in addition, 
the plates are more uniformly coated than are most of those coated by amateurs! 
The plates are sensitized by bathing for five minutes in the following solution: 


Ammonium bichromate 

Strong ammonia 

Water 


30 Gm. 
5 cc. 

1 liter 


2. Lantern Slides, Rochester, N. Y., Eastman Kodak Company, p. 27. 
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The temperature of the bath should not exceed 65 F. (18 C.) ; otherwise the 
gelatin may develop reticulation. After a quick rinse in distilled water to remove 
the excess of the sensitizing solution, the plates are dried in the dark in a current 
of air. When dry, they are sensitive to white light, but may be handled safely 
in a bright orange light or a subdued artificial light. 

With these plates, the printing must be through the back and by the light of 
the carbon arc. The lantern slide plate is placed with the back in contact with 
the emulsion of the red-printing negative and its position adjusted by means of the 
registration marks. Since now the thickness of the plate intervenes between the 
negative emulsion and the bichromatized gelatin, printing must be done with 
parallel rays in order that sharp rendition maj' be obtained. The arc is therefore 
placed at the focal point of a condensing lens at least as large as the printing frame 
so that the negative surface makes a right angle with the light rays. The time of 
exposure will vary from thirty seconds to several minutes, depending on the density 
of the negative and the intensity of the arc. A fair judgment of the exposure 
may be obtained by examining the positive plate from the emulsion side. With 
proper exposure, the image will be fully visible. 

Development is accomplished by immersing the exposed plate (emulsion side 
up) in a tray of warm water at a temperature of about 125 F. (52 C.). With 
gentle rocking, ' the unexposed gelatin begins to dissolve in about one minute. 
Development is continued until the image appears clearly defined and no more 
gelatin appears to be dissolving. Owing to the silver salt, which here acts as an 
inert pigment, the image is sharply visualized in all its tonal gradations. If the 
plate has been underexposed, the high light detail will be lost, while if it has been 
overexposed, the gelatin will not dissolve sufficiently to make possible a clearing 
of the high lights. Development will be complete in from five to eight minutes. 

Since the silver halide is of no further use, it is removed and the gelatin 
hardened by immersion in a chrome alum fixing bath. If any particles of sedi- 
ment form, the}'- may be removed by gently swabbing the plate with a tuft of 
cotton during washing. After fixation and washing, the plate will appear perfectly 
clear, and it will be only by using oblique lighting that the image can be per- 
ceived. Staining of the image may be done immediatelj’^, or the plate may be 
dried and stained subsequentl 3 ^ 

A 1 per cent aqueous solution of eosin is used for staining. If less rapid 
and somewhat more brilliant staining is desired, the solution may be acidified with 
acetic acid. In general, moderate overstaining followed by sufficient washing to 
clear the high lights will be found to give a very satisfactory brilliance. After 
drying, the plate is ready to be mounted. 

Concerning the intensity of staining desired, it is* impossible to give explicit 
directions ; only actual experiment will suffice. In the beginning it is well to make 
the positives in a color intensity series, and by trying various combinations in the 
lantern the proper balance will be perceived quickly. Subsequent positive pairs 
are then made in equivalent color intensity. 

Mounting . — One of the plates is placed emulsion side up on the table and a 
small drop of hard Canada balsam placed at each of two diagonally opposed cor- 
ners. A thin, readj'-cut mask is placed in position, and two more drops of balsam 
are placed on the mask at the same corners. The second plate is lowered face 
down in the proper position for registration. The pack is then lifted and, while 
held in the fingers, the plates are adjusted until registration is exact. When they 
are in the correct relationship, the assembly is clamped in a lantern slide-vise, and 
the edges are bound as usual. Plates bound in this manner will not slip even with 
rough handling. 
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SUMMARY 

The foregoing procedure has been developed, not as a unicpie contri- 
bution to the subject of color reproduction, but as a method by which 
any one with moclerate photographic skill can produce excellent lantern 
slides in color without being forced to purchase expensive specialized 
materials. Slides prepared in this manner have a high degree of trans- 
parency together with precise rendition of fine detail. By relatively 
slight modifications, the method can be extended to the reproduction of 
two-color combinations other than red and blue. Finally, only standard- 
ized materials, with which the photographer is familiar, are employed. 



Notes and News 


University News, Promotions, Resignations, Appointments, Deaths. — 
William Ophuls, professor of pathology in the school of medicine of Stanford 
University, San Francisco, has resigned as dean of the school after sixteen years 
of service. 

Julius Klosterman is assistant professor of bacteriology and pathology in 
New York University. 

Howard T. Karsner, professor of pathology in Western Reserve University, 
has been elected a member for the United States of the executive committee of 
the International Society for Geographic Pathology. 

James H. Peers has been appointed instructor in pathology in the school of 
medicine of Boston University. 

Georg Schmorl, prosector and director of the pathologic institute of the 
Stadtkrankenhaus Friedrichstadt in Dresden, until April 1, 1932, died on August 14, 
at the age of 71. While preparing a spinal column he scratched a finger and 
died of streptococcal septicemia after an illness of eleven days. His favorite 
subject of study for many years was bone pathology, most recently the vertebrae 
and intervertebral disks in particular. He had been secretary of the German 
Pathological Society since 1903. 

William B. Brebner, assistant professor of bacteriology. University and 
Bellevue Hospital Medical College, died on November 9, at 29 years of age, from 
transverse myelitis, which followed the bite of a monkey. 


New York State Requires Tissue Examinations. — The state public health 
council, at a meeting on September 23, added to the sanitary code a new regulation 
requiring that tissue removed at operation or necropsy for examination must be 
submitted to an approved laboratory, to the division of laboratories and research 
in Albany or New York or to the state institute for the study of malignant diseases 
at Buffalo. The new rule, which applies to all examinations made to aid in the 
diagnosis, prevention or treatment of disease or to determine the cause of death, 
takes effect on Jan. 1, 1933. 


Society of American Bacteriologists. — At the annual meeting in Ann 
Arbor, Mich., from December 28 to 30, inclusive, the tercentenary of the birth of 
Anton van Leeuwenhoek will be commemorated by a historical exhibit of Leeuwen- 
hoekiana. Round table discussions will be held on (1) bacterial filtrability, dis- 
sociation and life cjxles, (2) microbiology of frozen foods and (3) taxonomy. 


Scientific Exhibit, Milwaukee Session of American Medical Associa- 
tion. — Application blanks are now available for space in the Scientific Exhibit at 
the Milwaukee Session of the American Medical Association, June 12 to 16, 1933. 
The final date for filing such applications is Feb. 13, 1933, after which time 
assignments of space will be made. The Committee on Scientific Exhibit requires 
that all applicants fill out the regular application form. Persons desiring to receive 
application blanks should address a request to the Director, .Scientific Exhibit, 
American Medical Association, 535 North Dearborn Street, Chicago. 



Abstracts from Current Literature 


Experimental Pathology and Pathologic Physiology 

The Relation or Heart AYeight to the Basal J^Ietaholism as Varied 
BY Tin-ROiD Administilvtion. F. IM. Smith and E. M. MacICw, J. Isxpcr. 
Med. 55:903, 1932. 

A linear relationship exists in the albinic rat bclwccn tlic heart wciKlit and 
the basal metabolic rate when varied by the administration of active thyroid 
material. It is suggested that this increase in heart weight which follows the 
increase in metabolism after the administration of thyroid is in the nature of a 
simple work hypertrophy of the myocardium. Authors’ Summary. 

The Anemia of Scurvy. S. R. Mettier and \V. B. Chew, J. Exper. Med. 
55:971, 1932. 

Loss in weight, progressive anemia and moderate increase in reticulated red 
blood cells occurred in seventeen guinea-pigs on a diet deficient in vitamin C. The 
bone marrow of the guinea-pigs with scurvy showed large numbers of crythro- 
genic cells, but scant evidence of active maturation to adult erythrocytes. A 
reticulocyte response was induced in guinea-pigs with scurvy when they were fed 
orange juice daily. During the reticulocyte response, the bone marrow .showed 
large numbers of mitotic figures and relatively more adult red blood cells than 
did the bone marrow of guinea-pigs with scurvy that had not been treated with 
orange juice. It is concluded from this study that the anemia of guinc.i-pigs with 
experimentally induced scurvy is largely dependent on a deficiency of vitamin C 
resulting in retarded maturation of the red blood cells. Authors’ Summsry. 


Bile Pigment and Cholesterol in the Gai.l Bladder Bile or the Dog. 

C. Riegel, C. G. Johnson and I. S. Ravdi.n, J. Exper. Med. 56:1, 1932. 

The data obtained from the experiments on dogs reported in this paper lead 
us to conclude that bile pigment is not absorbed from the bile of the gallbladder. 
The mean loss of pigment is so small when compared with the amount of water 
lost that it is negligible. Our data on cholesterol do not support the concept 
that this substance is secreted into the bile of the gallbladder under normal con- 
ditions. In the majority of experiments there was a loss of cholesterol. Indeed, 
we have failed to find any evidence of definite secretion or absorption save in the 
case of the infected gallbladder. We arc led to conclude, as did Rous and 
McMaster with regard to bile pigment, that normally there is no absorption of 
cholesterol. , , „ 

Authors Summary. 


Inflammatory Reaction. V. Menkin, J. Exper. iled. 


Fixation by the 
56:157, 1932. 

The results of this study furnish evidence, in addition to that already provided 
that fixation of foreign substances is primarily due to mechanical obstruction’ 
by a fibrin network and_ by thrombosed lymphatics at the site of inflammation 
rhe spificance of fixation in relation to immunity and its bearing on some of 
the other processes involved in the inflammatory reaction are stressed. 


Author's Summary. 
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Perme.\bility of the Lymphatic Capillary. S. Hudack and P. D. 
ilc^lASTER, J. Exper. Med. 56:223 and 239, 1932. 

A technic was developed for the demonstration of lymphatic capillaries in 
the ear of the mouse by means of vital dyes and for tests of their permeability 
under normal and pathologic conditions. The lymphatics became visible as closed 
channels from which the dyes escaped secondarily into the tissue. Some of them, 
cross-connections, with extremely narrow lumens, seemed ordinarily not to be 
utilized. There was active flow along the lymphatics of the ear of the mouse 
under ordinar\- circumstances. The movement of dye was always toward the main 
collecting system. The valves of the lymphatics as well as the flow of the fluid 
prevented distal spread. There was, in addition, slow migration, apparently inter- 
stitial, but in the same general direction, of dots of color produced by the local 
injection of dye. The normal permeability of the lymphatics was studied with dyes 
of graded diffusibility. Their walls proved readily permeable for those highly 
diffusible pigments that the blood capillaries let through easily, but retained those 
that the latter retained. Finely particulate matter ( india ink, “HydrokoUag”) they 
did not let pass. No gradient of permeability was observed to exist along them 
such as e.xists along the blood capillaries of certain organs. The observed phe- 
nomena of lymphatic permeabilitj’', like those of the permeability of the blood 
capillaries, can be explained on the assumption that the lymphatic wall behaves 
like a semipermeable membrane. 

A standardized solution of a vital dye which escapes with some difficulty from 
the lymphatics of the ear of the mouse was utilized in tests of the permeability 
of the lymphatic wall under various conditions. It was found that this per- 
meability is subject to great change. Slight pressure that sufficed to prevent 
lymph flow from the ear — an organ in which such flow goes on normallj" — soon 
resulted in increased permeability of the obstructed lymphatics without any per- 
ceptible dilatation of these vessels. Mechanical stimulation — for example, a stroke 
with a blunt wire or scratching so light as not to break the epidermis — resulted 
in a practically immediate great increase in Ij'mphatic permeability, which was 
sharply localized to the region pressed on. This increase in permeability, though 
so great that even hemoglobin was let pass bj' the lymphatics, endured but a few 
hours. Warming the ear to 43 C. or exposure to mild sunlight increased per- 
meabilit%' considerably. Slight chemical irritation increased it greatly, though not 
so much that particulate matter was allowed to pass. The edema developing as 
a result of lymphatic obstruction or of mechanical, thermal or chemical stimulation 
was preceded by and associated with a large increase in lymphatic permeability. 
The facts are discussed in relation to their bearing on the accumulation of fluid 
within the tissue. It is plain that influences within the realm of the normal suffice 
to increase lymphatic permeability, and that those which lead to edema cause 
a very great increase in it. In proportion as this increase occurs, the lymphatics 
cease to be channels demarcated by a semipermeable membrane. It seems certain 
that the changes must be in some part responsible for the local accumulation of 
fluid. There exist possibilities, on the other hand, of a correlation between the 
functionings of the blood and lymph vessels under certain pathologic conditions, as 
during the resorption of edema. Authors’ Summaries. 

The Ixfluexce of Age ox Compensatory Renal Hypertrophy. E. M. 
MacKay, L. L. MacKiVY' and T. Addis, J. Exper. Med. 56:255, 1932. 

Compensatory hypertrophy of the kidney in albinic rats becomes less as age 
advances. There is a rapid decrease at from 5 days to 60 days of age, and 
then a slow diminution throughout adult life. ' Authors’ Summary. 

The Production of Osteogenic Sarcoma and Other Changes from Radio- 
active AIaterial Injected into Rabbits. F. R. Sabin, C. A. Doan and 
C. E. Forkner, j. Exper. Afed. 56:267, 1932. 

The observations in this work suggest that, with certain doses of radioactive 
material, the fundamental damage in the lymphoid tissues is to the stem cell, and 
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that the damage is to the chromatin of the nucleus of the cell. The crythroid 
tissues are apparently less susceptible to damage by radioactive material than the 
lymphoid tissues, but an original anemia of secondary type from peripheral destruc- 
tion may eventually be changed to one of primary type through decreased nialura- 
tion of primitive cells in the marrow. The damage of lymph nodes and bone 
marrow leads to atrophy of these organs. The cells of the liver and thymus suiter 
nuclear damage of the same general character as is seen in the lymph nodes, and 
there is atrophy of these organs. The storage of tlic radioactive material in the 
bones gave rise to osteogenic sarcomas in two of seven rabbits surviving from 
eleven to nineteen months. A repetition of the experiment has been undertaken 
with more intensive studies to test the validity of the findings. 

Authoks’ Sum.mary. 

Geographic Pathology of Goiter. C. A. Hellwig, Surg., Gyncc. & Obst. 

55:35, 1932. 

No modern American treatise on diseases of the thyroid gland refers to the 
variations in form and function of goiters according to the part of the country' in 
which they occur. From the few facts which are known it would appear that 
North American goiters do not vary in different regions as widely as do European. 
The few statistical data available for Norlii America seem to indicate that the 
goiters observed in this country arc rather uniform, lint very different from those 
in regions of high endeinicity (Switzerland, Himalayas, Pyrenees). In Kansas 
and Wisconsin in surgical patients, there arc more diffuse than nodular goiters. 
In North American surgical material, the diffuse and nodular colloid goiters are 
the most common (from 68 to 79 per cent). Tyrcotoxic symptoms, accompanying 
goiter, are more frequent in this country than in any other so far studied (70 
per cent of the surgical cases). For a systematic comparison of the morphology 
and physiology' of goiters in many different areas of North America, the acceptance 
of a uniform classification appears essential. Aschoff’s classification, which, in 
1927, at the International Goiter Conference in Bern found the unanimous consent 
of all leading students of goiter, is recommended. Author’s .Su.M^rARY 


Cortical Proliferation' i.x the Mouse Suprare.xal .'\fter Pepto.xe. 

ILwmond Whitehead, Brit. J. Exper. Path. 13:200, 1932. 

Intraperitoncal administration of Witte’s peptone in maximal doses to mice 
was followed by abnormal proliferation in the suprarenal cortex, ilitosis first 
became appreciable fifty-six hours after dosing, was maximal between seventy-one 
and eighty-two hours thereafter, and was declining at ninety-seven hours. Itlitoscs 
were most numerous in the outer part of the cortex. In its inner part, they were 
very rare. Dispirems far outnumbered the other phases of mitosis, which in 
order of decreasing frequency were monospirems, monasters and diasters. Mitosis 
was as a rule most active in mice showing the least departure from the normal 
in temperature, general condition and weight. Both morphologic and clinical 
evidence supports the view that the mitoses seen in the suprarenal cortex after 
the administration of peptone are probably an indication of active function. 

Author’s Su.mmary. 


Experimental Nephritis Produced by the Styryl Quinoline Compound 
No. 90. H. L. Sheehan, J. Path, ft Back 35:589, 1932. 

A styryl quinoline compound, no. 90, produces acute nephritis on injection into 
rabbits. This is characterized by necrosis of entire first convoluted tubules cliiedy 
in the outer parts of the cortex, followed by regeneration of the tubular epithelium 
Atter about nine days, fibrosis develops around tlie regenerated tubules which then 
gradually atrophy and disappear. The glomeruli remain intact in the resultant 
scars for about six months and then become fibrosed by a process similar to 
ischemic atrophy. In those animals that live for over two months after moderately 
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severe nephritis, the blood urea is permanently slightly raised, but the concentrating 
power of the kidneys becomes normal. When a harmless dose of no. 90 is given, 
the dye is taken up directly from the blood stream by the epithelium of the first 
convoluted tubules and of the broad ascending limbs of Henle. This absorption 
depends on the physiologic activity of the cells of the tubules and is inhibited by 
previous damage to them. The manner of excretion suggests that about half of 
the dye taken up b}" the cells of the tubules at the beginning is secreted into the 
lumen of the tubules in the course of the next twenty-four hours ; the remainder 
disappears, possibly as a result of intracellular destruction. When a nephrotoxic 
dose is given, the process of adsorption and excretion appears to be the same, but 
the cells are damaged by the large amount of dye which they accumulate in their 
cytoplasm. The excretion in the urine is decreased in proportion to the extent 
of the lesions, and there is thus a prolonged retention of this large amount of dye 
in the cells, which probably continues and completes the initial damage. 

Author’s Summary. 

Pathologic Anatomy 

Arthritis Detormans op the Sacro-Iliac Joints. F. Zoeelner, Virchows 
Arch. f. path. Anat. 277:817, 1930. 

Examination of the sacro-iliac joints in sixty cadavers revealed frequently 
arthritis deformans. Owing to the anatomic peculiarities of this joint, the patho- 
logic picture of the disease is somewhat different from that in other joints. 
Exulcerations of the cartilage are usually absent. The proliferating vessels of 
the bone marrow entering the damaged cartilage frequently cause occlusion of 
the joint space. This is followed later on by cartilaginous adhesion and finally 
by true ankylosis. Saphir. 

The Histology of Acute Rheumatic Fever. F. Klinge, Virchows Arch, 
f. path. Anat. 279:1 and 16, 1930. 

In a previous communication, Klinge described, as the earliest tissue reaction 
in acute rheumatic infection, fibrinoid degeneration of connective tissue, with 
edematous dissociation of connective tissue fibrillae and death of connective tissue 
cells. This process occurs in connective tissue throughout the body and has been 
noted by him in the tonsils, myocardium, pericardium, endocardium, blood vessels, 
muscles, tendons, joints and hepatic and splenic capsules. The reaction is a focal 
one. In two consecutive papers, he now describes the intermediate or subacute 
stage of the reaction and the terminal stage. The primary, degenerative stage 
of tissue reaction is followed by proliferation of connective tissue, with the forma- 
tion of the characteristic rheumatic granulomatous nodule. This, too, is a temporary 
stage in the rheumatic tissue reaction. In time the cells of the nodule degenerate 
and disintegrate, the replacing connective tissue differentiates, and the nodule 
becomes transformed into a scar, which in rare instances may undergo calcification 
or ossification. Klinge attempts to differentiate between clinical and anatomic 
recidives in rheumatic infection. By clinical recidive he understands an exact 
repetition of the three stages in the pathologic process after an interval of freedom 
from the disease. By anatomic recidive he understands the development of more 
recent reactions in the scars of older lesions or the presence of all three stages 
of the pathologic process in the same case. Saphir. 

Origin of the ^Migratory Cells of Acute Inflammation. F. Freund, 
Virchows Arch. f. path. Anat. 279:30, 1930. 

In the acute traumatic inflammation of the tongue of the living frog, in the 
experiment devised by Cohnheim, the presence of many large wandering cells 
is noted. These, according to Freund’s observations, do not come from the blood 
but are derived from the connective tissue. yy. Saphir. 



ABSTRACTS FROM CURRENT LITERATURE 


881 


Factors Infi.urxcing Leukocytic Emigration- in Acute Ineeammation. 

M. Nokomann and A. Reuteer, Virchows Arch. f. path. Anat. 279:45, 

1930. 

The observations reported were made on the mesentery of tlic living rabbit 
infected with colon bacilli. The parietal or marginal localization of the leuko- 
cytes within the vessels, which is a prerequisite for leukocytic emigration, is 
dependent on retardation of the blood flow and decreased excitability of tiie local 
vasoconstrictors. Leukocytic emigration can be suppressed by preventing retarda- 
tion of the blood flow li' means of drugs that cause local vasodilatation, such 
as cocaine or atropine, or by causing a general hypertension through elimination 
of the mechanism regulating blood pressure. SAinirK. 

Diffuse Hemangiomatosis or the Sfeeen. A. A. Wassieje-ef and A. \\ . 

Protassewitscii, Virchows Arch. f. path. Anat. 279:79, 1930. 

Cavernous hemangioma of the spleen may occur as a single cavernoma, as 
multiple cavernomas and as diffuse hemangiomatosis. The last named is the 
rarest, only a few examples being recorded in the literature. The authors’ example 
occurred in a man. aged 32, who had an enlarged spleen and no significant labora- 
tory findings. Splenectomy was done, and the patient left the hospital in good 
condition in three weeks. The large, congested spleen revealed a few pea-sized 
cavities. Microscopically, the spleen was transformed into hemangiomatous 
cavities of -variable size. They contained a colloid-like material, little blood and 
deposited iron and calcium salts. The spaces were surrounded by and separated 
from each other by thick walls of connective tissue. The authors believe that the 
colloid contents of the spaces were derived from the contained blood. 

W. Sai'IUu. 


Vascular Granulomas or the Pleura Simuenting Ecchymoses. G. 

KonLscHUETTER. Virchows Arch. f. path. Anat. 279:85, 1930. 

Subpleural ecchymoses of larger or smaller size arc frequently seen when 
death is due to passive congestion, suffocation or acute sepsis. .Such ecchymoses 
may be confused with lesions of similar gross appearance, but of entirely different 
histologic structure. The lesions that Kohlschuctter describes occur as bluish 
or black, slightly elevated, circular or elliptic spots of variable size. Tlicy may 
be few in number and then arc usually located near the interlobar fissure, or 
they niaj' be numerous and scattered over the entire visceral pleura. They are 
composed of granulation tissue containing numerous capillary blood vessels and 
mononuclear lymphoid cells, the latter often aggregated about the vessels. Blood 
pigment or other evidence of previous hemorrhage has never been seen by Kohl- 
schuetter. He believes that the lesions arise as the result of minute ruptures of 
the pleura due to spells of coughing caused by chronic bronchitis. Prolapse of 
pulmonary tissue through the minute ruptures occurs, and this is followed by 
reparative inflammatory reactions, which lead to the formation of the lesions 
described. Because of their similarity to subpleural ecchymoses, they may have 
medicolegal importance. S\riilR 


Experimental Regener.stion in Tissue Culture. A. Fischer, Virchows 
Arch. f. path. Anat. 279:91, 1930. 

Regeneration in tissue culture bears a close resemblance to that of healing 
wounds. Fischer made wounds in tissue cultures by e.xcising a central area or a 
sector from the periphen-. Regeneration of tissue immediatclj' set in at the margin 
of the wound. The speed of the regenerative process was independent of the 
nutritive conditions of the culture, but was proportional to the age of the culture 
Ihe number of mitoses at the margin of the wound was identical with that at 
the growing periphery of the culture. The speed of the regenerative growth was 
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increased as compared with that of the control culture. This was probably due 
to substances that developed after the wound had been induced, and that were 
capable of promoting growth. This explanation is supported. by the fact that 
tissue cultures subjected to repeated wounding grew at a markedb'^ greater rate 
than the control cultures. Saphir 

Intestinal Lymphogranulomatosis. W. Nowicki, Virchows Arch. f. path. 

Anat. 279:146, 1930. 

Nowicki gives a thorough review of the literature of primary isolated lympho- 
granulomatosis and presents a case of his own. A man, aged 36, died ivith 
symptoms of intestinal obstruction. Necropsy showed stenosis of the ileum, due 
to an infiltrative thickening of the wall that narrowed the lumen. The tissue 
had the histologic characteristics of cellular lymphogranulomatous tissue. No 
other evidences of the disease elsewhere could be detected. -^y Saphir 

Histology of Follicular Keratosis (Darier’s Disease). H. Hamli, 

Virchows Arch. f. path. Anat. 279:237, 1930. 

This study of the chronic dermatosis described by Darier and named by him 
“dysceratose folliculaire” is based on material removed for biopsy. The charac- 
teristic alteration is hyperplasia of the basal cell layer of the epidermis, with lateral 
and downward ingrowth into the cutis. Concentric masses of the proliferated 
epithelium may become isolated in the cutis, forming the “corps ronds” of Darier, 
termed perloid bodies by Hamli. The clinical manifestations are due to extension 
in various directions and to regressive and regenerative, healing processes. In 
agreement with Andry, Hamli prefers the descriptive designation “pseudofollicular” 
to “follicular,” since in all the lesions examined he has never seen primary 
involvement of the follicles. -^y^ Saphir. 


Acanthosis Nigricans with Involvement of the Esophagus. H. 

Tesseraux, Virchows Arch. f. path. Anat. 279:244, 1930. 

In a woman with the clinical diagnosis of carcinoma of the stomach, acanthosis 
nigricans of the skin developed three months before death. At necropsy there 
was found a carcinoma of the stomach, with metastasis to the regional lymph nodes. 
A circumscribed papillary lesion of the mucosa of the esophagus revealed, histo- 
logically, papillary hypertrophy of the submucosa, with round cell infiltration and 
marked thickening of the epithelial layer. The histologic picture was similar to 
that of the acanthotic lesions of the skin. -^y saphir 


Obliteration of the Thoracic Duct. A. Fehr, Virchows Arch. f. path. 
Anat. 279:265, 1930. 

In a woman, aged 50, with chylous ascites and chylous hydrothorax, necropsy 
revealed carcinoma of the stomach. The lymph vessels of the region were obstructed 
by carcinomatous thrombi. The thoracic duct was obliterated in the greater portion 
of its course. The obliteration was due to a condition termed hy Fehr endo- 
lymphangitis productiva, which he believes was secondary to the carcinomatous 
obstruction of the radicles of the duct. Obstruction here was followed by prolifera- 
tion of the intima of the main duct and bj’’ thrombosis within the narrowed lumen. 

W. Saphir. 

Mucous Cysts of the Knee Joint. P. Zaech-Christen, Virchows Arch, 
f. path. Anat. 279:273, 1930. 

Mucous cj'sts of the knee joint are rare. From a review of the literature 
and a study of four cases of his own, Zaech-Christen concludes that these cysts 
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arise from the outer border of the semilunar cartilage. Histologically, they arc 
HTntical ganglion. The cysts arc filled with a mucous flmd 

and are lined by a layer of flat cells of endothelial character, ihc cysts proba) y 
arise from the para-articular mesenchymal tissue, which proliferates as the resu I 
of irritation or stimulation. The proliferated tissue undergoes mucoid transforma- 
tion, and in time a cavity is formed. Such cysts are not tumors, but arc mflam- 
mator}' malformations. W. SAiMfiR. 


Microbiology and Parasitology 

Derivation of Staphyeococcus Albus, Citreus and Roseus from 
Staphylococcus Aureus. M. Pinner and M. Voldrich, J, Infect. Dis. 
50:185, 1932. 

Apathogenic S. albus, S. citreus and S. roseus arc split off spontaneously from 
pure line strains of pathogenic S. aureus. The splitting-off of S. albus can be 
much enhanced bv growing S. aureus in broth containing S. aureus agglutinins 
and by animal passage. The three nonidcntical strains derived from S. aureus 
appear to be stable under ordinary conditions. They differ from the mother strains 
in regard to pigment production, growth intensity, individual morphology, staining 
reactions, virulence, fermentative and protcob’lic action, hcmolj’sin^ production, 
alkali production, agglutinability, immunizing properties and susceptibility to bac- 
teriophage. From albus strains aureus strains can be recovered by culturing the 
albus strains for prolonged periods in mediums containing high concentrations of 
anti-albus scrum. The relation between aureus and albus strains is essentially 
similar to that between S and R strains of other micro-organisms. 

Authors’ Summary. 


The Bacteriology of Bronchiectasis. P. H. Greey, J. Infect. Dis. 50:203, 
1932. 

A uniform bacterial flora was not found in nine cases of bronchiectasis. Bac- 
teria of various t 3 'pes were obtained in each of the cases studied. Tlie absence of 
spirochetes in five of these cases suggests that their prc.sencc in the other four 
was a chance invasion. This also holds true for the other micro-organisms 
isolated. Pure cultures of a single type of streptococcus have been obtained from 
the bronchi following lobectomy on three occasions, which indicates that a mixed 
infection is not necessarily present. The variety of micro-organisms recovered 
suggests that no specific type plays an ctiologic role, but that many bacteria arc 
capable of producing bronchial damage sufficient to favor dilatation. 

Author’s Summary. 


The Virus of Herfes. kl. Holden, J. Infect. Dis. 50:218, 1932. 

The enhanced resistance of desiccated herpes virus to deterioration, heat and 
the action of certain chemicals is striking when compared with the resistance of 
moist herpes virus to the same factors. A comparison of the resistance of pneu- 
mococci, both' moist and dried, to chemical agents and heat, with the resistance of 
herpes virus under similar conditions, furnishes results that are not inconsistent 
with the assumption of the living nature of the virus. Author’ S \ 


G. H. Robinson and 


The Effect of Urine on Hemolytic Streptococci. 

F. A. Taylor, J. Infect. Dis. 50:249, 1932. 

Dissociation of hemolytic streptococci by e.xposure of the organisms to urine is 
doubtful, or at least of rare occurrence, and cannot be controlled. Hemoivtic 
rireptococci grow poorly^ in urine, while indifferent streptococci grow abundantly 
Hemolytic streptococci live longer in a medium composed of the inorganic salts 
f urine alone than m one in which the normal amount of urea is added to the 
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saline constituents. The nondialyzable constituents of urine are not suitable for 
the support of growth of the hemolytic variety, but suffice for the growth of the 
indifferent organisms for a considerable time. Authors’ Summary 

Effect of Iodine on the Tubercle Bacillus and Experimental Tuber- 
culosis. G. Knaysi, J. Infect. Dis. 50:255 and 261, 1932. 

The results of the present experiments show that iodine is toxic to the tubercle 
bacillus cells, for these cells were unable to grow on slants after thirty minutes’ 
contact with as high a dilution of iodine as 1 : 10, or to infect guinea-pigs after an 
exposure of fifteen minutes to iodine in the dilution 1 : 5 X 10. My results are 
contrary to the report of DeWitt and Sherman that compound solution of iodine is 
not able consistently to kill the tubercle bacillus cells even after an exposure of 
twenty-four hours. The results obtained by these investigators become under- 
standable if one remembers that they used cell clumps in their test tube experi- 
ments and dried cells in their experiments on animals. When a clump of cells 
is placed in an iodine solution, the iodine reacts with the lipoids of the cells on the 
outside, and this slows down its diffusion to the interior of the clump. On the 
other hand, it is a fact that the cells become less permeable on drying. For instance, 
they stain less readily, and it becomes difficult to demonstrate satisfactorily in dried 
cells intracellular substances such as fat and glycogen without a relatively long 
application of the reagent. The effects of clumping and drying may be put in 
evidence by studying the diffusion velocity of iodine in strips of filter paper, wet 
and dry, and with and without previous imbibition of an emulsion of lecithin. It 
will be found that iodine diffuses most slowly in a strip of filter paper that has been 
immersed in an emulsion of lecithin and allowed to dry, less slowly if the lecitliin- 
treated paper has not been dried, faster in a dry, untreated strip, and fastest in 
a strip wet with distilled water. 

Iodine may be injected intravenously into the body of the rabbit over relatively 
long periods of time without apparent harm to the health of the animal or injury to 
the thyroid gland. The dose used in most of these experiments was 2 mg. per 
kilogram of body weight, administered twice a week over a period of about two 
months, from an aqueous solution containing three times as much of potassium 
iodide. The results show that such a small dose is not effective in the treatment of 
tuberculosis, probably because it is quickly neutralized by the alkali reserve of 
the blood. A dose of 30 mg. of iodine per kilogram of body weight does not kill 
a normal animal, but one of 20 mg. per kilogram is fatal to a rabbit with severe 
miliary tuberculosis. This subject deserves further consideration under more 
appropriate conditions. Author’s Summaries. 

The Influence of Blood and of Exudate on the Colon Bacteriophage. 
M. Applebaum and W. J. MacNeal, J. Infect. Dis. 50:269, 1932. 

Purulent exudate, even when diluted, exerts an interfering influence on the lytic 
action of bacteriophage against the colon bacillus, provided that the colon bacillus 
is capable of active growth in the medium employed. Human blood serum and 
rabbit blood serum exert a similar but less powerful interfering influence, which 
becomes evident when pathogenic strains of the colon bacillus recently obtained 
from human infections are employed. Whole blood produces an effect similar to 
that of serum. Suspensions of erythrocytes in an indifferent medium seem to exert 
little, if any, influence on the bacteriophage phenomenon in relation to the colon 
bacillus. These observations have a bearing on the use of bacteriophage in the 
treatment of infectious disease. Authors’ Summary. 

Purification of the Virus of Vaccinia. C. A. Behrens and L. B. Morgan, 
J. Infect. Dis. 50:277, 1932. 

Two methods, (a) the iso-electric and (b) the aluminum gel, have been 
developed for the purification of the virus of vaccinia. The iso-electric and the 



ABSTRACTS FROM CURRENT LITERATURE 


885 


aluminum gel methods are both satisfactorj^ for ncurovirus emulsions, but only 
the aluminum gel method is applicable to the dermovirus emulsion. 

Authors’ Summary. 


Blood Culture ix Rheumatic Fever. L. E. Cooley, J. Infect. Dis. 50:. 330, 
1932. 

Blood cultures from twenty-five children with rheumatic fever remained sterile 
for one month, except for an occasional contaminant. The positive results obtained 
by others were not confirmed. Author’s Summary. 


Rat-Bite Fever Associated with Sporotiirix. N. P. Anderso.x and B. K. 

Spector, J. Infect. Dis. 50: 344, 1932. 

A typical case of rat-bite fever is reported, the evidence indicating that a 
sporothrix-like organism played a part in the attack. As far as we know, this is 
the first time that such an organism has been isolated from a patient sufrering 
from rat-bite fever. Authors’ Summary. 


Dissociatiox ix Streptococcus Scarlatixae. E. Delves, J. Infect. Dis. 50: 

350, 1932. 

The streptococcus of scarlet fever was dissociated into tlirec main colonial 
types, S, SR and R. The S colonies were small, smooth and conical, grew diffusely 
in broth and were opsonically specific. The SR colonics were granular on the 
surface, with an even but irregular outline, and grew in broth witli some sedi- 
mentation, aJtliougb the supermtant medium was sliglitlv cloudy, TIjc R colojiics 
were rough-surfaced, with fimbriated margins, and gave a clumpy growtli in 
broth, the supernatant medium remaining clear. Neither the SR nor the R 
colonies were opsonically specific, Init reverted strains regained this specificity. 
The S culture when stained was composed of short chains of small cocci. The 
stained SR chains were of medium length and composed of large cocci, while the 
R cultures showed long chains of large cocci with flattened opposing surfaces. 
The Gram reaction became more variable as the dissociation proceeded from S to 
SR to R. The virulence tests, while the results were not clearcut, owing to the 
fact that streptococci lose virulence on an artificial medium, would indicate that 
S was more virulent than R. Reversion in the animal body to forms that were able 
to cause abscesses, as well as reversion by serial transplants in an artificial medium, 
was observed. Dissociation of S to SR to R was also noted in infusion immune 
serum broth of />n 7.8, while neutral broth was not as effective. 

Autiior’.s Summary. 


Dissociatiox of Streptococci. L. E. Cooley, J. Infect. Dis. 50:358, 1932. 

Six different strains of streptococci associated with rheumatic fever and 
arthritis were grown on cholocatc agar for several months. Five of the strains 
showed definite evidences of spontaneous dissociation, two strains dissociating to 
the R form, while three remained as the SR form. In young colonies of one of 
the R forms, definite badUi were seen. These baciUi later divided to form the 
adult irregular coccoid forms. The other R form showed no bacillary types during 
Its growth.^ Coccobacilli and short, thick bacilli were seen in two of the SR forms 
during their period of growth. One of the R forms was more virulent for mice 
than the S form of the same strain. There was no difference in virulence for mice 
between the S, SR or R forms of the other strains. All of the dissociated strains 
broffi mSt^m ^ brought back to the original S form by being grown in dextrose 

Author’s Summary. 
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Experiments ox a Filtrable Phase in the Life History of the Tubercle 
Bacillus. R. R. Mellon, Tubercle 13 : 10, 1931. 

Employing filtrates of tuberculous material from sixteen different sources, 
Mellon reports that in two of thirty-seven animals classic tuberculosis resulted, and 
that the typical Koch bacillus was recovered in pure culture. These positive results 
were obtained only when the original material was richly seeded with the granular 
form of the tubercle bacillus. Histologic evidence of tubercles in guinea-pigs is 
not of itself sufficient proof of filtrabilit}'-, since such lesions can be caused by 
gram-negative paratyphoid-like micro-organisms. The relation of this group 
of micro-organisms to lesions indistinguishable from the necrobiotic type of 
tubercles in guinea-pigs must always be kept in mind. j_ Qqrper. 

The Etiology and Pathogenesis of Lymphogranulomatosis. Titu 
Vasiliu, Ann. d’anat. path. 8:815, 1931. 

From a review of the literature and from personal studies, Vasiliu concludes 
that tuberculosis is often mixed with lymphogranulomatosis, at times conspicuously, 
but at other times so intimately that one can hardly detect its presence on 
microscopic examination. Animals susceptible to tuberculosis become tuberculous 
in a high number of instances when inoculated with lymphogranulomatoUs material 
whether an infection with acid-fast bacilli was or was not found in the latter. 

On the other hand, in a number of instances, lymphogranulomatosis associated 
with tuberculosis produces no lesions (in the rabbit and guinea-pig) of the 
customary tuberculous tj'pe. Nevertheless, tissues from animals thus infected 
yield cultures of Koch’s bacilli on inoculation in artificial mediums. Again, cases 
were reported in which tissues showing no acid-fast micro-organisms produced 
tuberculosis in animals on reinoculation. 

Lesions closely resembling those of lymphogranulomatosis were produced with 
lymphogranulomatous material, particularly with that associated with tuberculosis. 

Filtrates obtained from tubercle bacilli have sometimes caused lesions resembling 
very much those of lymphogranulomatosis. Tubercle bacilli have very rarely 
caused such lesions. 

Although Vasiliu is of the opinion that the etiology of lymphogranulomatosis 
is not established, he does consider that the relationship between the tubercle 
bacillus and lymphogranulomatosis is not entirely eliminated, g Fried 


Secondary Bronchogenic Echinococcic Cysts of the Lung. F. Deve. 

Ann. d’anat. path. 9:77, 1931. 

Most uncomplicated hydatid cysts of the lung are fertile when they rupture, 
and in addition to the daughter cysts, innumerable scolices are dispersed throughout 
the bronchial tree. Contrary to the opinion of certain authors, these scolices are 
capable of producing secondar 3 " cysts as Deve demonstrated experimentally in 
1904. The experiments have been repeated, and a series of photomicrographs 
shows the various steps in the dissemination, enc 3 '^stment and growth of the scolices. 
In the literature, five cases of multiple echinococcic cysts are described, which 
can be explained as due to secondary implants following rupture of a primary 


cyst into a bronchus. 


Albert F. De Groat. 


Rabies. P. Remlinger and J. Bailly, Ann. Inst. Pasteur 47:608, 1931. 

The article, apparent^' the first of a series, presents various phases of the 
activit 3 ' of the virus. The virus was often demonstrated in the spleens of various 
infected animals, most frequently in those of cats (seven of fifteen animals). Liver 
and kidne 3 ' also 3 'ielded the virus. Certain areas in the nervous system were 
occasionally encountered in which there was no virus. A study of five fixed viruses 
confirmed the idea that these vary in virulence and in s 3 'mptoms produced. Frogs 
and toads were found to be completely refractor 3 L “The passage of fixed virus 
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into the central nervous system of vaccinated animals is no more a quesUon of 
strain than of the method of treatment or of the animal used.” Dilution was iound 
not to attenuate the virus. A review of four cases in which repeated vaccination 
was practiced (in one, four times in four years) indicated that no untoward 
reactions should be expected. g. Marshall. 


Subacute Ixguixal LYMPnouuAXULOMATOSia. C. LuvAunr, P. Ravaut, 
P. Leuixe and R. Sciioex, Ann. Inst. Pasteur 48:27, 1932. 

The disease appears to be due to a specific virus, “the lymphogranulomatous 
virus,” present in the inguinal glands during this disease, which, _ on intracerebral 
injection into monkeys induces typical inllammatory changes in the meninges, 
paralysis and, on some occasions, death. The virus was not found otiicr than in 
cases of this disease. The most virulent of strains isolated w'as, after twcKc 
passages through monkeys, still virulent for man (used in a case of dementia 
paralytica). The virus is filtrable, loses its patliogcnicity after heating at 60 C. 
for thirty minutes, is stable in glycerin, docs not resist drying, resists antiseptics 
well, except fomialdehyde 1 : 1,000, and carries a negative charge. Monkeys and 
mice were successfully inoculated; rabbits, rats and cats were not susceptible. 
Silent infections and other variations in virulence were noted. The histologic 
picture was characterized by infiltration of the meninges, extensive perivascular 
lymphoma, morphologic integrity of nerve cells and necrotic areas in human 
ganglions. Photographs and colored plates of these changes arc given. Inocula- 
tion in the inguinal nodes induced bilateral inguinal adenitis, from which the virus 
was recovered ten weeks after inoculation. Inoculation of tlic prepuce was also 
followed by adenitis, a tendency to ulceration followed by spontaneous resorption, 
inguinal and axillary polyadenitis and tumefaction. The alTinity for the nervoiLS 
system is less marked than that of some other viruses. The infection is generalized, 
since liver, kidney, spleen and bone marrow yielded the virus, although blood 
inoculations failed. Monkeys surviving intragangl ionic inoculation arc refractory 
to intracerebral inoculation, and serum from patients with the disease neutralized 
the virus in vitro, although vaccination proved difficult. g_ J^Iarsiim-l. 


Tuberculous Ultr^vvirus. G. Saxarelli and A. Alessandrixi, Ann. Inst. 

Pasteur 48:144, 1932. 

The ultravirus in collodion sacs introduced into the peritoneal cavity of tlic 
guinea-pig induced death due to “tuberculosis of the Calmcttc-Valtis type” — 
adenitis, slight enlargement of the spleen, acid-fast elements, but no tubercles. 
Two or three serial transfers through guinea-pigs resulted in typical experimental 
tuberculosis, with tubercles and acid-fast rods. Tubercle bacilli in collodion sacs 
implanted in the animal induced only the picture of an infection with the ultravirus. 
Prolonged exposure, or infection, still gave the same anatomic changes, without 
tubercles. The acid-fast elements derived from infected guinea-pigs showed 
attenuated pathogenicity. The ultravirus exhibited lymphotropic properties — an 
affinity for lymph nodes and serous cavities — with proliferative inflammatory 
processes, hyperplastic or caseogenous, and giant cells, but no tubercles. On the 
second animal transfer, the spleen usually showed a few nodules; subsequent 
transfers resulted in increasing dissemination. Cultivation of tubercle bacilli from 
the infected animal is difficult, even in early animal passage in which bacillarj^ 
forms appear. Colonies appear only after prolonged incubation, in keeping with 
the conception of poor vital energy on the part of ultravirus granules. 

From the Authors’ Conclusions. 


Ugo Lumbroso, Arch. Inst. Pasteur de Tunis 


Experimental Trachoma. 

20:253, 1931. 

After reviewing. the conflicting reports with regard to the role of Bacterium 
granulosis m trachoma, Lombroso proceeds to discuss further experimental work 
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in which he used his types A, B and C, bacteriologically described in a previous 
article in the same periodical. Granulation was produced in one of four species 
of monkej's tested with A, indicating a refractory state on the part of the common 
^Macacus cynomolgus and other species. Apparent infection with type B was 
indicated in several species of monkej's ; a failure was attributed to the strain 
of culture used. When M. cynomolgus only was used, natural granulation of the 
conjunctiva was noted in animals inoculated with true type C, but the strains 
were considered avirulent. Representative type strains were injected into two 
series ‘of human subjects (seven in all), with results that indicated, as in the 
experiments on animals, that tj^pe A is rarely pathogenic, that type B is particularly 
virulent, and that type C never induces infection. g Marshall 


SiLEXT IXFECTION OF MaX BY THE VlRUS OF DISTEMPER. CHARLES NiCOLLE, 

Arch. Inst. Pasteur de Tunis 20:321, 1931. 

The question why there are a number of infections transmitted from animal 
to man, but none from man to animal, is raised. The virus of distemper was 
injected subcutaneously into a man and into a monkey. Although of proved 
virulence, it caused no symptoms, but the blood of the human subject reinjected 
into rigidly quarantined dogs induced the infection. Nicolle reasons that man is 
susceptible to infection with the virus in the forme inapparente ; that man may 
thus act as a reservoir for some diseases of animals, although the fact is not 
recognized, and that when two species are susceptible to a virus, one typically 
and the other without apparent symptoms, the disease is older in the second species. 

M. S. Marshall. 


^Mexicax Typhus. Charles Nicolle, Arch. Inst. Pasteur de Tunis 20:324, 
1931. 

Nicolle is unequivocal in stating that Mexican typhus and the European 
disease are the same. Clinical differences are secondary: more extensive eruption, 
less significant cerebral and cardiac symptoms, less severe disease even in immi- 
grants, with more rapid convalescence, and a much greater tendency to develop 
hemorrhages, especiall}'- epistaxis. The viruses of Europe and Mexico are identical 
on cross-protection tests. In the guinea-pig, the Mexican virus induces an earlier 
fever of shorter duration and orchitis, which is not produced by the Tunisian 
virus. The latter shows a cerebral localization. The white rat and gray rat 
have a silent infection with the Tunisian virus ; in Mexico the black rat was found 
to act as a reservoir of the infectious agent. The systematic relationship between 
Jklexican typhus, the typhus of valleys of the Andes and European typhus is briefly 


considered. 


M. S. Marshall. 


Bacillus Proteus axd Typhus. F. LeChuitox, Arch. Inst. Pasteur de Tunis 
20:444, 1932. 

Bacteriophage-lysed filtrates of B. proteus X 19 failed to induce typhus in 
guinea-pigs, nor did they produce immunitj^ to typhus. Similar results obtained 
with formaldehydized filtrates and also with strains placed in contact with the 
brain tissue of animals with typhus under a variety of conditions. Strains that 
had lost the property of agglutinabilitj^ did not recover it when in contact with 
the brain tissue of infected guinea-pigs or with the blood of infected monkeys. 

From Author’s Conclusioxs. 

Glaxders IX A WoMAX. W. A. Afaxassjew, Centralbl. f. allg. Path. u. path. 
Anat. 53:148, 1931. 

Glanders, apparently starting in the nose, in a 50 year old peasant woman 
resulted in the production of pea-sized nodules in the skin of the nose and face, 
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ri-ht lung and spleen. The nodules were exudative rather than neoplastic. In 
the sublobular veins of the liver were cniboh of liver cells. 

Georgk Rukstinat. 

Acute Septic Aviax Tuberculosis in a J^fAN. H. Nasse, Centralbl. f. allg. 
Path. u. path. Anat. 53:209, 1931. 

The body of a 53 year old metal-worker was entirely covered with a finely 
speckled, red-brown exanthem; each lung had about fifty pmhcad-sizcd yellow 
nodules just beneath the pleura; nodules varying m size from that of^a millet seed 
to that of a hazelnut were found in the liver, spleen, epiglottis, bowel and kidney, 
and hazelnut-sized caseous masses were found in the trachcolironchial lymph glands. 
The nodules contained clumps of tubercle bacilli, nuclear debris at their centers 
and many monocytes. Lymphocytes and polymorphonuclear leukocytes pre- 
dominated; epithelioid cells were scarce and giant cells entirely absent. Coupled 
with the histologic picture in these nodules, which was typical of avian tubercles, 
was a history that the deceased person had eaten many raw eggs. Nasse cites 
the startling estimate that 11 per cent of chickens in Germany arc tuberculous, 
and that from 3 to 7 per cent of eggs on the market contain tubercle bacilli. 

George Rukstix.at. 


Tubercle Bacillemia in Tuberculosis of the Skin. F. Koch, Deutsche med. 

Wchnschr. 58:90, 1932. 

With Lowenstein's culture method for detecting tubercle bacilli in the blood, 
Koch failed to obtain any positive results in twelve cases of lupus vulgaris, two 
of annular granuloma, two of indurated erythema, four of lupus erythematosus, 
four of verrucous tuberculosis of the skin and one of tuberculous ejiididymitis. 
He cannot offer any explanation why his results should differ so widely from 
those obtained by Lowenstcin. 


Enterococcus Endocarditis. Gerhard Rosenberg, Klin, ll'clmsclir. 11:359, 
1932. 

The clinical progress and the results of a postmortem examination in a case 
of aortic and mitral endocarditis in which the infecting organism was an entero- 
coccus of type B are reported. The duration of the infection was ten weeks. 
There were embolic mycotic abscesses and perivascular scars of the myocardium, 
and infarcts of the spleen. The abscesses differ from the lesions of endocarditis 
lenta (Schottmilller), caused by Streptococcus viridans. jr^^viN F Hirscii 


Sepsis Due to Bacillus Influenzae. F. E. Koch, ^liinchcn. mod. Wchnschr 
79:706, 1932. 

In a girl, aged 3^ years, with sepsis caused b}' B. influenzae and a diphtheroid 
infection of the throat, there were found after death bilateral confluent broncho- 

changes of the heart and liver, and marked edema of 
the brain. The blood gave a pure growth of B. influenzae. 

Edwin F. Hirscii. 


vjpi-ER, vircnows 




Tapeworm of the Human Gallbladder 
Anat. 279:193, 1930. 

W. Saphir. 
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Filtrates of Cultures of Staphylococci. Hans Gross, Ztschr. f. 

Immunitatsforsch. u. exper. Therap. 73:14, 1931. 

The hemolyzing, necrotizing, leukocidal and toxic properties of filtrates of 
certain cultures of staphylococci are manifestations of the same antigenic substance. 
The}"^ are all present in potent filtrates, show identical thermoresistance and are 
all absorbed by antiserums. The substance promoting clotting which is found 
in some filtrates differs qualitatively from those previously mentioned. 

I. Davidsohn. 

The Virus of Lymphogranuloma Inguinale. S. Hellerstrom and E. 

Wassen, Ztschr. f. Immunitatsforsch. u. exper. Therap. 73:110 and 114, 1931. 

Intraperitoneal injection of this virus produced peritonitis with a characteristic 
cellular exudate. The latter contained the virus, which was also demonstrated in 
the blood and in the spleen. The virus passed through the scarified skin of 
monkeys and infected them without producing a local reaction. The virus passed 
Berkefeld and Chamberland filters, was quickly destroyed by glycerin (pa 5) and 
resisted freezing for at least twenty-two days. Davidsohn. 

A New Strain of Chicken Leukosis. J. Engelbreth-Holm, Ztschr. f. 

Immunitatsforsch. u. exper. Therap. 73:126, 1931. 

Leukosis found in a Plymouth Rock chicken was transmitted for ten genera- 
tions. Blood and suspensions of organs were used successfully for intravenous, 
intramuscular and subcutaneous injections. Attempts at alimentary transmission 
did not succeed. The period of incubation was shortened and the frequency of 
“takes” increased with repeated passages. The opinion of Furth is confirmed 
that lymphatic leukosis in chickens is a nontransmissible disease sui generis, 
occurring spontaneously and not related to myeloid and erythroleukotic forms. 

I. Davidsohn, 

The Infectiousness of Perspiration in Syphilis. Immo Kohne, Ztschr. f. 

Immunitatsforsch. u. exper. Therap. 73:279, 1932. 

Rabbits that received injections of the perspiration of syphilitic patients did 
not become infected. No infection resulted when the testicles and popliteal lymph 
nodes of these rabbits were injected into a second group of rabbits. No spiro- 
chetes were detected in the perspiration in the dark field. When spirochetes were 
added to the perspiration, the mixture produced an infection in the rabbit, although 
the motility of the spirochetes was quickly inhibited after the addition of the 
perspiration. Davidsohn. 

The Nature of the Bacteriophage. Z. W. Jermoljewa, I. S. Bujanowskaja 

and W. A. Severin, Ztschr. f. Immunitatsforsch. u. exper. Therap. 73:360, 

1932. 

Chemical analysis of filtered bacteriophage revealed that it is not a protein 
or a nucleoproteid, and that it consists of particles smaller than those of albumin. 
The nonprotein nature was confirmed by means of cataphoresis. It could be 
produced from dead bacterial bodies. It is concluded that the nature of bac- 
teriophage is not that of a living substance. j Davidsohn. 


Immunology 

Antigenic Relationship of Shigella Dispar. H. Welch and F. L. Mickle, 
J. Infect. Dis. 50:524, 1932. 

A Flexner diagnostic serum contains an agglutinin for the dispar type, the titer 
of which is at least 50 per cent of the titer of the major agglutinins. It is 
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demonstrated by agglutination and agglutinin absorption that the organisms respon- 
sible for dispar agglutinins in the Flcxner diagnostic serum arc the Strong -i 
(Army Medical Museum) and Flcxner 6 (Army Medical IMuscum) strains. Fight 
of the fifty-three strains studied were capable of absorbing dispar agglutinins from 
Flexner diagnostic serum. Emphasis is placed on the diagnostic value of recog- 
nizing the dispar antigenic component of the Flexner (3, the Strong 2 and particu- 
larly the V strain used as stock Flexner in European laboratories. It is suggested, 
in spite of the discrepancies in fermentative reactions, that neither the dispar nor 
the Sonne types should be excluded from the Flexner series until further work is 
brought forward to substantiate the value of such a procedure. 

Autuohs’ Summ.\.R.v. 


Agglutinin-Absorptiox Studies ox Buuceeea. W. N. Peastkidge and J. G. 

McAlpine, J. Infect. Dis. 50:555, 1932. 

Agglutinin-absorption data obtained on 142 strains of Brucella of human, bovine, 
porcine, caprine and equine origin are presented. A comparison of tlic identifica- 
tions of these strains by their ability to utilize dextrose and their behavior on 
Huddleson’s dye plates with their serologic identifications shows that the agglutinin- 
absorption test failed to differentiate between Br. abortus and Br. melilensis so 
far as twenty-three, or 15 per cent, of the strains studied were concerned. In 
general, the results obtained confirm the opinion expressed by Burnet, namely, that 
while it is possible to classify some strains of Br. mclitensis as such bj' means 
of the agglutinin-absorption test, it is impossible to identify strains of Br. abortus 
by means of this test with any degree of certainty. Evidence of variation in the 
serologic properties of the members of the genus Brucella, especially Br. mclitensis, 
under ordinary laboratory conditions has been noted and discussed from the stand- 
point of explaining the lack of agrccnient in the results reported by various 


investigators. 


Authors’ Su.mmauv. 


Skix Reactioxs to Negator Americaxus in Persons Infected with the 
Common Intestinal Parasites. G. W. Bachman and R. Rodiuguez- 
Molina, Porto Rico J. Pub. Health & Trop. Iiled. 7:287, 1932. 

For practical application of the intracutancous test in detecting the presence 
of Necator americanus in persons infected with two or more intestinal nematodes, 
the measurable characteristics are too variable, and the reactions are not sig- 
nificantly specific. Authors’ Summary. 

Cross-Immunity Between South African Typhus and Tick-Bite Fever. 
Adrianus Pijper and Helen Dau, Brit. J. Exper. Path. 13:33, 1932. 

The virus of South African typhus confers immunity in guinea-pigs against 
the virus of tick-bite fever. The virus of tick-bite fever, however, docs not confer 
immunity in guinea-pigs against South African typhus. 

Authors’ Summary. 


Typhoid and Paratyphoid Fevers. J. 


The Serological Diagnosis of 
Smith, J, Hyg. 32:143, 1932. 

An analysis of the results of serologic study of blood specimens submitted 
during the past two years for the Widal test has been made. The serums from 
persons with typhoid and paratyphoid fever were examined in particular for their 
content of agglutinin for the H and O antigenic constituents of Bacillus typhosus 
and Bacillus paratyphosus B. The results indicate that, from the point of view 
of early diagnosis it is essential to use the 0-antigen of B. typhosus but tint no 
particular advantage is derived from the use of the 0-antigen of B. paratyphosus 
A comparison of the value of suitable living and killed antigens ha? been^made' 
The two types of antigen appear to be equally effective, but for convenience and 
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stabilit}^ the suspensions issued b}' the Standards Laboratory, Oxford, have proved 
entirely satisfactory. Cases showing the serologic difficulties that arise when a 
mixed specific and nonspecific form of the H-antigen of B. paratyphosus B is used 
are described. Author’s Summary. 

Axticomplemextary Sera. R. D. 2\Iackexzie and R. S. Marshall, J. Path. 

& Bact. 35:175, 1932. 

An anticomplementarj' action has been noted in the serums of natives of 
Northern Nigeria. This action is present in the serums of almost all the persons 
with sleeping sickness whom we have examined, and to a lesser degree in the 
serums of those suffering from other conditions. It is thermostable and cannot 
be removed bj" filtration. It has no relation to the amount of natural complement 
present in the serum. Its significance is not understood. It is strong enough to 
interfere with the carrying out of complement-fixation tests by the usual methods. 

Authors’ Summary. 


Tumors 

Gaxglioxeuroma. j. a. Bigler and A. Hoyxe, Am. J. Dis. Child. 43:1552, 
1932. 

Ganglioneuromas are rarely reported in children. The diagnosis is difficult, 
as the symptoms are usually due to pressure on adjacent tissues or organs. Two 
cases are reported: In one, a mediastinal ganglioma caused compression and 
displacement of the trachea, with laryngeal or tracheal obstruction. In the other, 
a ganglioma at the upper pole of the right kidney was discovered at necropsjL 
Microscopically, these tumors were true benign ganglioneuromas. Following a 
review of the literature a classification of the reported cases is outlined on the 
basis of the schematic diagram of the development of the sympathetic nervous 
system by Landau and modified by Schultz. Three main types of tumors develop 
from the formative cells of the sympathetic nervous system : neuroblastomas 
from neuroblasts, chromaffinomas or paraganglionomas from the pheochromoblasts 
and ganglioneuromas from the adult ganglion cells. Intermediate or mixed types 
may occur. The neuroblastoma, which is the most common type in children, arises 
frequently in the suprarenals, resembles a small cell sarcoma, and metastasizes early 
to the h'mph nodes, the bones and the liver. The rare chromaffinoma is small and 
seems to be benign. The ganglioneuroma is considered ripe and benign when 
earh' formative cells are not present. The ripe ganglioneuroma is rare in 
children ; it grossly resembles a fibromyoma but microscopically possesses a char- 
acteristic appearance. Ganglioneuromas ■which contain early formative cells may 
ripen and become benign or may metastasize. Ralph Fuller 

Aleukemic, ^Myelogenous Chloroma. Leonard A. Swanson, Am. J. Dis. 
Child. 44:140, 1932. 

A case of chloroma occurring in a girl, 2 years of age, and terminating in 
death within sixty-eight days after the onset of symptoms has been described. 
Profound anemia was present vdien the patient was first examined, twenty-three 
days after the onset of sj'mptoms, and progressed in severitj' to the time of 
death. Roentgenograms of the long bones taken a month after the onset of the 
disease did not indicate a generalized involvement of the bone marrow. Repeated 
examination of the blood failed to disclose any leukemic changes. The tumor 
was primary' in the bones of the skull, with the early production of exophthalmos, 
and metastases were present in the lymph nodes, ovaries and suprarenals. Both the 
primary and the secondary tumors gave a strongly positive reaction to ox 3 'dase. 
The characteristic green color -^vas obscured in the primary tumors by necrosis 
and hemorrhage, but was tj-pical in the metastases. Roentgen therap}' '^vas 
instituted within a month after the onset of sj’mptoms, with no beneficial effects. 

Author’s Summary. 
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Multiple Epitheliomas Originating from Congenital Pigmented Nevi. 
R. Nomland, Arch. Derniat. & Syph. 25:1002, 1932. 

A case, apparently unique in the literature, is described in which epitheliomas 
arose in adult life from pigmented basal cell nevi present since birth. Ihe patient 
was a woman 38 years old. 

Histologic Classification or Tumors of the Central Nervous System. 
G. Roussy and C. Oberling, Arch. Neurol. & Psychial. 27:1281, 1932. 

On the basis of studies of 251 cases, Roussy and Obcrling offer a simplified 
classification of cerebral tumors into five main types: glioma (arising^ from 
neuroglia), ependymochoroid neoplasms (arising from the ependymal lining includ- 
ing that of the choroid plexus), ganglioneuroma (arising from the ganglion cells), 
neurospongioma (originating from neuroblasts and spongioblasts) and nciiro- 
epithelionia. Each group is subdivided; for instance, glioma is subdivided into 
astrocytoma, oligodendrocytoma and other types of tumor. Of the 251 tumors 
studied, 178 were gliomas, 26 ependj'momas and the rest neurospongiomas, ganglio- 
neuromas and unclassified tumors. George B. PIassin. 


Histologic Diagnosis or Tumors or the Brain. Percival Bailey, Arch. 

Neurol, & Psychiat. 27:1290, 1932. 

Bailey recognizes three great families of primary tumors of the brain : medullo- 
blastoma, multiform glioblastoma and astrocytoma. They differ in age of onset, 
site of origin and biologic behavior. Medulloblastoma, for instance, is almost 
exclusively a cerebellar tumor in children. Glioblastoma, also dc.scribcd as multi- 
form spongioblastoma, occurs almost exclusively in adults, in the cerebral hemi- 
spheres. while astrocytoma is the classic glioma, a slowly growing tumor. Groups 
less frequently observed are comprised of oligodendroglioma (relatively benign), 
unipolar and bipolar spongioblastoma, especially the type that grows in the vicinity 
of the optic chiasm, astroblastoma, ependymoma and pinealoma, ganglioneuroma 
and neuro-epithelioma. Bailey states that perhaps 12 or 15 per cent of the gliomas 
cannot be affiliated with any of the foregoing groups, and that the classification is 
not only of academic, but also of practical importance. George B Hi.ssin 


Tumors or the Sheaths or the Nervous System. Wilder Peniteld Arch 
Neurol. & Psychiat. 27:1298, 1932. 

The primary tumors of the meninges are classified by Penfield as meningeal 
fibroblastoma, otherwise known as dural endothelioma, meningioma and psammoma; 
meningeal sarcoma, melanoblastoma, lipoma and other types. To tumors of the 
nerve sheaths the author refers perineurial fibroblastoma, otherwise known as 
neurinoma, and peripheral glioma which the autlior proposes to call scluvannoma 
for, he thinks, they originate from the Schwann cells or their precursors. 

George B. Hassin. 


Intracranial Chordoma. Herman Selinsky, Arch. Neurol. & Ps 3 ’chia( 28*413 
1932 . 

Chordoma in the region of the pituitary body produces the usual signs and 
^mptoms of increased intracranial pressure, but no manifestations bf disDituitarism 
This feature was noted in Selinsky’s patient, who complained of progressively fail- 
ing vision and various ocular disturbances (hemianopsia and palsi^ of various out r 
muscles) . Necropsy revealed a chordoma, the sire of a nlnm m ^ ^ 

which was destroyed. ^ ^ the sella, 

George B. Hassin. 
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An Osteoblastic Osteoid Tissue-Forming Tumor of a Metacarpal Bone. 

Henry L. Jaffe and Leo Mayer, Arch. Surg. 24:550, 1932. 

A tumor of the fourth metacarpal bone was described. It began when the 
patient, a girl, was 12 j^ears of age. After growing slowly for almost three 
years, it began to grow rapidly. The tumor mass was removed; it measured 
10 by 6.5 bj' 6 cm. Only the articular head of the metacarpal bone remained. 
The tumor was of such consistency that it could be cut with a knife, but it was 
granular and firm. Histologically, it showed a marked production of osteoid tissue 
and also the formation of trabeculae of normal, newly formed bone. The osteoid 
tissue arose from cells that had many of the features of osteoblasts. The tumor 
has not recurred two years after operation, although on casual examination the 
histologic appearance suggests the diagnosis of osteogenic sarcoma. It is believed 
that this tumor is an osteoblastic, osteoid-forming tumor of slow growth, and that 
the prognosis is favorable. Early in the course of the growth a biopsy was made. 
The histologic pictures of the biopsy specimen and the surgically removed specimen 
are practically identical. 

The only other report in which tumors of similar nature have been described 
is that of Bergstrand under the title of “Ueber eine eigenartige, wahrscheinlich 
bisher nicht beschriebene osteoblastische Krankheit in den langen Knochen der 
Hand und des Fusses” (Acta radial. 11 : 597, 1930). Jaffe. 

Some Features of Glioblastoma Multiforme. E. M. Deery, Bull. Neurol. 

Inst, New York 2:157, 1932. 

The overgrowth of vascular elements found in glioblastoma multiforme has 
been studied at necropsy in a series of ten cases. Some vessels showed an over- 
growth strictly limited to the endothelial cells. Other vessels presented an unaltered 
intima, but the adventitial elements had undergone hyperplasia. Less frequently, 
a combination of both endothelial and adventitial overgrowth was found to occur 
in the same blood vessel. These vascular reactions are not strictly specific, as 
they may be found in a lesser degree in other conditions, including other types 
of tumor. The distribution, type and degree of hyperplasia of the vascular elements 
vary greatly, and large areas in every tumor may contain only normal vessels. 
In the endothelial form of overgrowth the endothelial cells themselves appear to 
elaborate the heavy reticulin-collagen framework which is characteristic of this 
type of reaction. Necrosis, so common in glioblastoma multiforme, is probably 
caused as much by focal toxic factors as it is by the decrease in blood supply. 
Large numbers of phagocytic cells are produced by the adventitial tissues of the 
vessels bordering an area of necrosis. The majority of these phagocytes eventually 
become indistinguishable from the gitter cells of microglia. 

Author’s Summary. 


The Blood Supply of the Gliomas. C. A. Elsberg and C. C. Hare, Bull. 

Neurol. Inst., New York 2:210, 1932. 

In the gliomas of the brain there is a close connection between the distribution 
of the blood vessels and the manner in which they infiltrate the brain tissue. On 
gross and microscopic postmortem examination, the differences between the number, 
of blood vessels in the central and the peripheral parts of the tumors and the 
number of those in the adjacent brain tissue are striking. In the astrocytomas 
and the medulloblastomas, the largest number of vessels occur in the central part 
of the growths, and there is no increase in the number of arteries in the adjacent 
white matter. In the glioblastoma multiforme, the peripheral areas of the neo- 
plasm contain the largest number of arteries, and the vessels in the adjacent 
tissue of the brain are more numerous than in normal white matter or in the part 
of the brain which is adjacent to the margins of the astrocytomas and the medullo- 
blastomas. As there is a close connection between blood supply and active growth, 
it has been possible to gain some insight into the manner in which the astrocytomas. 
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medulloblastomas and glioblastomas increase ni size and infiltrate the braiii which 
surrounds them. The glioblastoma multiforme is a rapidly growing and malignant 
tumor, and in the final analysis, the “active’ infiltration of the brain and the 
peripheral type of growth are due to its malignancy, which is the major_ factor. 
The differences in blood supply and in the manner in which the brain is invaded 
in the astrocytoma and tlie medulloblasloma, on the one hand, and in Inc glio- 
blastoma multiforme, on the other, arc expressions of the varying degrees of 
malignancy. The difference in the situation of tlic blood vessels between the 
astrocytoma and medulloblastoma and the glioblastoma multiforme can be recog- 
nized at operation, and this has led us to modify and to alter to some extent tlie 
technic used for the removal of such growths. In order to gain an approximate 
idea of tlie vascularity of different parts of the growth and of its size, the sug- 
gestion is made that at operation the tumor should be bisected before an attempt 
to remove it is made. This procedure will permit the surgeon to orient himself 
better regarding the size and removabiliti' of tlic growth. If he is dealing witli an 
astrocytoma or a medulloblastoma, the central, most actively growing part should 
be removed first. The excision of the peripheral parts may be simplified b}' this 
technic. In the glioblastoma multiforme, on the other hand, the periphery of the 
tumor should be removed with especial care. Authors’ Summary. 


Venous and Arteriovenous Angiomas of the Brain. S. Brock and C. G. 

Dyke, Bull. Neurol. Inst., New York 2:247, 1932. 

Eight instances of intracranial angioma are described. In four, extracranial 
vascular lesions coexisted. An unusual instance of venous angioma of the retina, 
chiasm, midbrain and cerebellum is described. The important optic signs were 
homonymous hemianopia and unilateral exophthalmos. In the arteriovenous 
variety the cardiovascular phenomena were of diagnostic significance. They 
included enlargement of the intracranial, cranial, extracranial and carotid arteries 
and of the heart; a systolic mitral murmur and a mild degree of tachycardia. A 
low systolic pressure with a much reduced diastolic blood pressure and a Corrigan 
pulse were sometimes found. The resemblance of the cardiovascular disturbances 
to those seen in aortic regurgitation is commented on. An arterial bruit of extra- 
cranial or of intracranial origin is an important sign, too often overlooked. The 
significant roentgenographic observations consisted of intracerebral calcifications, 
and dilatation and tortuosity of the vascular grooves in the bones of the sloili. 
The peculiar character of the calcification found in the venous angiomas was 
pathognomonic. - , „ 

Authors’ Summary. 

Properties of the Causative Agent of a Chicken Tumor. J. B. Murphy 

and E. Sturm, J. Exper. Med. 56:483, 1932. 

Water extracts of desiccates of certain relatively slow-growing strains of 
chicken tumors I and X, or the exudates from such tumors, definitely inhibited the 
growth of a mouse sarcoma and were without effect on a mouse carcinoma or 
mouse tumor S/37,_ a rapidly growing sarcoma derived from the stroma of a 
carcinoma. Extensive control tests with extracts from rapidly growing chicken 
tumors, and from tissues of normal and immune chickens showed no inhibiting 
action. _ There %yas no demonstrable action on the mouse tumors of serums from 
immunized rabbits, which neutralize the chicken tumor agent, or of the serums 
from chickens highly immune to the chicken tumors. ® serums 

Medullo-Epitheliomas of the Brain and Retina 
& Bact. 35:359, 1932. 

A medullo-epithelioma of the brain and two of the retina a -t. j 


Authors’ Summary. 

T. B. Davie, J. Path. 
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The Biology of Neoplastic Cells. Albert Fischer, Ann. d’anat. path. 
8:665, 1931. 

This article by the leading continental student of tissue cultures is a condensed, 
scholarly resume of the progress of oncology as a result of the study of tissues 
in vitro. His statements can be summarized as follows : 

The classification of isolated cells in histologic sections is of no importance, 
because the topograph}' of the cellular elements, not their form, is the essential 
in their identification. On the contrary, the culturing of tissue has taught the 
investigator to discriminate isolated cells according to their morphology. The 
method of tissue culture should not be regarded as a particular department, but 
merely as another method acquired by experimental medicine. Until recent days 
the study of cancer was in a state similar to that of the study of infectious 
diseases before the bacterial era. The technic of measuring the respiratory 
metabolism of neoplastic tissue and the culturing of tissues has enabled one to 
investigate the physiology of the cancerous cells. 

The malignity of neoplastic tissue has its basis in a specific cancerous cell. 
One is not yet in a position to differentiate qualitatively between cancerous and 
normal cells. A method of culturing cells in conditions closely resembling those 
of the living organism has yielded precious data concerning the processes of 
regeneration and differentiation of normal cells. 

The mechanism of illimited growth of neoplastic cells has become elucidated. 
The knowledge is based on measuring of the rapidity of growth and on the 
experiments performed by culturing together normal and neoplastic cells. The 
mutual influence between these two tissues could be observed with remarkable 
results. 

It is of interest that colonies of cells the growth of which was very slow 
begin rapidly to proliferate as a result of insults caused to them by minute 
scratches {petit es blessurcs). 

Neoplastic cells possess a low resistance, and their life is short. There occurs 
a continuous destruction of neoplastic cells in tissue cultures. 

In conclusion : the limitless proliferation of neoplastic cells in the organism is 
the physiologic result of the death of the malignant cells just as physiologic 
regeneration occurs as a result of damage to normal cells. -o -lyr 


Carcinoids of the Small Intestine. G. N. Marangos, Beitr. z. path. Anat. 
u. z. allg. Path. 86:48, 1931. 

In two of four cases of carcinoid of the intestine, there were metastases. All 
had a desmoplastic tendency, which contributed to the intestinal thickening and 
angulation. In all cases anaplasia was absent. Serial sections revealed the 
plexiform structure of carcinoids, and in all nodules above 2.5 mm. invasion of 
the walls of blood vessels with sheetlike spread beneath the endothelium was 


found. 


W. S. Boikan. 


Endemic Hemangiomatosis of Chickens. J. Sal, Virchows Arch. f. path. 

Anat. 279:62, 1930. 

Many of the chickens of a chicken farm near Budapest suddenly became ill. 
Most of the fowls affected were from 6 months to 1 year old. The disease, which 
was fatal, was characterized by the development of soft, papillary, easily bleeding 
tumors at different parts of the skin. Necropsy revealed similar tumors in the 
liver, heart and lungs. Histologically, the tumor varied from cavernous heman- 
gioma to hemangiosarcoma composed of cellular young tissue between the blood 
spaces. The sarcomatous tissue infiltrated and invaded the surrounding tissues. 

W. Saphir. 
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Synovial Sarcoma of the Knee Joint. P. Prym, Virchows Arch. f. path. 

Anat. 279:71, 1930. 

Prym presents a detailed clinical and pathologic study of the case and reviews 
three others recorded in the literature. The synovial membrane was Vansformed 
into cellular tumor tissue with the morphology of spindle cell sarcoma. On the 
surface of the membrane were numerous papillary outgrowths covered by a single 
layer of high cylindric cells. W. Samiir. 


Clinical and Roentgenologic Observations of the Joaciumsthal Cancer 
of the Lung. A. Beutel and A. Woldrich, Ztschr. f. Krcbsforsch. 34:109, 
1931. 

In this report on the clinical and roentgen findings in the occupational pul- 
monary cancers of the Joachimsthal miners, there is included a scries of roentgen- 
ograms of successive stages of the disease. Beutel and Woldrich conclude that 
there are two possibilities in the way of origin — either in a bronchial stem of 
the first order, with a form so flat as not to appear in the x-ray photograph, 
and with local consolidation representing a nonspecific pneumonia or spread of 
the cancer ; or in a peripheral bronchial stem, with growth centrally and secondary 
involvement of the larger bronchi. They believe the latter to be the more probable 
mechanism. H. E. Eggers. 

Is Chimney-Sweep’s Cancer Really Extinct.' Duetsciike, Ztschr. f. Krebs- 
forsch. 34:159, 1931. 

Although chimney-sweep’s cancer is becoming so rare in Germany as to be 
virtually extinct, a recent case of this occupational cancer is reported. 

H. E. Eggers. 


Medicolegal Pathology 

Internal Cerebral Hemorrhage Due to Accident. S. Sheldon, Brit. Ivl. J. 

1:332, 1932. 

A boy, aged 17, was knocked down by an automobile while he was crossing 
a road. He was picked up immediately and rushed to a nearby liospital while 
unconscious, where he died three hours later. There were abrasions on the backs 
of both hands and the fronts of the knees, a simple fracture of the middle third 
of the right tibia with much bruising, no scalp wounds or fracture of the slcull, 
a little blood-stained fluid in the subdural space at the base of the brain, flattened 
convolutions, and an absence of injury or tearing of the outer surface of the 
brain. On sectioning the brain, a typical laceration with hemorrhage was found 
on the right side between the caudate nucleus and the optic thalamus, with free 
blood in both lateral ventricles. The ruptured vessels was on the riglit side. 
The remaining vessels were normal and free from atheroma. 

William Freeman. 


Gernez, Houcke and Cuvelier, 


Seven Cases of Generalized Argyria. 

Ann. de med. leg. 4:251, 1932. 

_ A veritable epidemic of argyria was observed by the authors in patients suffer- 
ing from pulmonary tuberculosis treated with collargol. The usual symptoms of 
nausea, vomiting, anorexia, abdominal pain and diarrhea accompanied the intoxica- 
tion. These symptoms continued for several months after discontinuance of the 
injection -of collargol. Silver was not found in the urine or in the blood but it 
was present the hnir and in the nails of one patient. Chemicel anTivsk ol 
10 cc. of bile did not reveal silver, but spectroscopic examination of tliis nmterial 
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yielded positive results. The coloration developed after a latent period of about 
one year, during which time there were no other symptoms except digestive dis- 
turbances and progressive asthenia. Thatcher. 

Peculiarities of Marks of Clothing on Lead Bullets. H. Piedelievre, 
P. Stiennh-Martin and G. Peiffer, Ann. de med. leg. 7:477, 1932. 

Bullets were placed on cloth held in front of a hard body and struck with a 
light blow from a hammer. Perfect imprints of the cloth were obtained, photo- 
graphed and enlarged. These experiments were the controls. Bullets were then 
shot into a target of certain tissues in front of a block of paraffin. From these 
experiments the authors conclude that in principle a lead bullet takes the imprint 
of the first material which it traverses. It is able in certain cases to take the 
imprint of the second material, which is superimposed. The imprint of the first 
material happens to be modified also by the mixture with the others. Errors of 
identification are made, if one ignores the possibility of such a phenomenon. 

H. S. Thatcher. 

Anatomic Inferiority of the Human Organs. W. A. Nadeshdin, Deutsche 
Ztschr. f. d. ges. gerichtl. Med. 18:426, 1932. 

A study was made of the specific gravity of various organs with a benzene- 
chloroform mixture, in order to -determine the differences between normal, patho- 
logic and senile tissues. Acute poisonings, which selectively affect the blood 
vessels (c 3 'anide, carbon monoxide, etc.), lower, for instance, the specific gravity 
of the aortic wall ; sclerotic processes increase it. In poisonings, in general, the 
specific gravity of the parenchj'matous organs usually appears lowered. The 
rigor mortis does not change the specific gra-vity of the muscle tissues. Since 
one finds in the kidneys 12 per cent blood, in the spleen 12.5 per cent and in the 
liver 29 per cent, these organs exhibit an increase in specific gravity in instances 
of death due to fatal hemorrhage. Tissues that have been preserved in a 10 
per cent solution of formaldehyde do not materially differ from those just removed 
from the dead body. L_ Miloslavich. 

Determination of Blood Groups in Cadavers. V. M. Palmieri, Deutsche 
Ztschr. f. d. ges. gerichtl. Med. 18:446, 1932. 

Group-specific properties of human blood do not disappear immediately after 
death, but persist for a certain period of time. The intensity of the cadaveric 
changes and the degree of temperature are important factors. The most satis- 
factory results are obtained up to the fourth day after death, provided the tempera- 
ture at which the body is kept does not exceed 22 C. After the fifth day, the 
possibility of obtaining reliable results decreases gradually, especially if the 
temperature is high. In one instance, in which the body was kept for twenty days 
at a temperature of from 8 to 15 C., the blood group was satisfactorily determined. 
The average longest interval of time at higher degrees of temperature is, in 
general, not more than eight or nine days. Urinalyses for the group-specific 
properties constantly showed a negative result. In the pericardial fluid the 
agglutinins are detectable for a longer period of time, but they disappear faster 
than those in the serum. A few daj-^s after death, the red blood corpuscles lose 
their form and structure, and the receptors gradually vanish within from ten 
to fifteen daj's. The iso-agglutinins of the serum, however, persist at the same 
temperature for a longer time and are not demonstrable after from the fifteenth 
to the twentieth day. In old and disintegrated serum, new unspecific agglutinins, 
so-called panagglutinins, are formed, as the result of bacterial action, gnd may 
lead to false interpretations. Should the erythrocj'tes be nonusuable, an examina- 
tion of the serum should be attempted, employing test erjdhrocvtes A, B and O 
in lecithin suspensions. L_ Miloslavich. 
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ABSTRACTS FROM CURRENT LITERATURE 

Acute Poisoning with Zinc Chuouibe. G. Pfeifeer, Deutsche Ztschr. f. d. 
ges. gerichtl. Med. 19:1, 1932, 

Up to the present, sixty-two instances are recorded in the literature, with a 
mortality of 60 per cent, death occurring on the day of poisoning in 40 per cent 
of the cases. The eschars exhibit a white-gray color, and the mucous membranes 
show a leather-like, shrunken appearance. The gross chang^ arc somewhat 
similar to those observed in silver and mercury poisonings. The eschars may 
remain attached for a long period of time, and the sloughing process -is not accom- 
panied by a suppurative demarcation as m alkali poisonings.^ Later on, the local 
corrosive action of zinc chloride causes a very pronounced shrinkage of the alfected 
structures, since this poison has the property of deeply and rapidly penetrating 
the tissues. An extensive shrinkage of the stomach often follows in nonfatal cases, 
and pyloric stenosis and anacidity are common complications. In contrast to othci 
corrosive poisons, zinc chloride rarely gives rise to perforation of the stomach. 
If the poison was ingested, signs of corrosion in the mouth, pharynx and esophagus 
are frequently absent. The longer the victim survives, the more marked arc the 
inflammatory changes in the kidneys. Tiie clinical picture does not contain any 
symptoms characteristic of zinc chloride poisoning. Violent vomiting and hyper- 
secretion are caused by severe acute gastritis. j? Milose.wich. 


Changes in the Papillary AIuscles of the Heart in Illuminating Gas 
Poisoning. W. Radtke, Deutsche Ztschr. f. d. ges. gerichtl. Med. 19:26. 
1932. 

In poisonings by illuminating gas, characteristic changes are found in the 
papillary muscles of the left ventricle of the heart, consisting of irregularly dis- 
tributed areas of hemorrhages, inflammatory reactions and necrosis. These lesions 
are chiefly met with in the apical' portion of the muscles, but may also involve 
their basal segment. The papillary muscles of the tricuspid arc not affected. These 
findings are observed in cases of a protracted course of carbon monoxide poisoning, 
being most pronounced if death followed twenty-four hours, or longer, after the 
exposure. From a medicolegal point of view, these changes in the papillary 
muscles are of great practical significance, since in a case of death from an 
obscure cause their detection at autopsy will direct attention to carbon monoxide 
exposure, as illustrated by two very interesting observations. 

E. L. Miloslavich. 


Teaming of the Intima of the Common Carotid Caused by Stab IVound 
OF THE Neck. J. Fazekas, Deutsche Ztschr. f. d. ges. gerichtl. Aled. 19:54 
1932. 


At autopsy in the case of a 52-year-old man who committed suicide, three stab 
wounds of the neck weij? found. The instrument used was a blunt pocket knife. 
Ihe left common carotid showed, 4 cm. below its bifurcation, a transverse tear in 
its intimal surface, 6 mm. in size, while the artery otherwise appeared not per- 
forated. The instrument had caught in the corner of the carotid bifurcation and 
had distended the vessel upward and backward, causing the intima to tear trans- 
versely below the actual point of acting force. A transverse intimal tear as in 
death by hanging, is the result of a force that elongates or longitudinally distends 
the blood vessel, while compression alone causes axial or longitudinal laceration 
ot the intima. 

E. L. Miloslavich. 


Significance of Foreign Material in the Intestines of the New-Born 

If a dead body is submerged, water or other fluid mediums mav arrive in +L 
stomach, but wll not pass the pyloric barrier, o.yccpt in instenCf of rormat 
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high pressure. Presence of water or other fluid with foreign material suspended 
in it, below the pyloric ring, is a positive indication that the person was sub- 
merged while still alive. Experiments performed on twelve dead bodies of new- 
born infants proved this important fact. Miloslavich. 

Swallowing of Foreign Bodies by Imprisoned Criminals. R. Goedel, 
Deutsche Ztschr. f. d. ges. gerichtl. Med. 19:63, 1932. 

Nineteen cases are described and psychologically analyzed, disclosing persons 
of hysterical and ps 3 ^chopathic character, onlj' one fourth of them expressing suicidal 
intent. In 50 per cent of the cases, repeated ingestion of foreign bodies was 
observed. Evasion of disciplinary punishment or dodging of assigned prison work 
was the common driving motive. j7 l Miloslavich. 


Attempted Substitution of Another Person in Paternity Blood Test. 
A. L.auer, Deutsche Ztschr. f. d. ges. gerichtl. Med. 19:79, 1932. 

The father of the child tried to deceive the expert by sending to the labora- 
tory in his stead a friend for the blood testing ordered b 3 ’’ the court. Since in 
the laborator 3 '^ every person to be examined is photographed for the purpose of 
record, a deception was readily prevented. It is suggested that, as a routine, 
fingerprints also be taken of all persons subjected to this examination of the blood 
in order to eliminate any possible error or imposition, j? L Miloslavich 

Dissimulation of a Seitere Gunshot Wound of the Head. W. Leschman, 
Deutsche Ztschr. f. d. ges. gerichtl. Med. 19:82, 1932. 

With suicidal intent, an innkeeper shot himself in the right temporal region, 
at first with no ill effects. He kept the incident secret and continued his regular 
work for two days and then called a doctor because of grip, coughing and head- 
ache. The doctor incidentally discovered the wound, which was concealed under 
a small piece of adhesive tape. On account of increasing intracranial pressure, 
trephining was done on the third da 3 % and crushed brain tissue and blood clots 
exuded. Stereoscopic pictures disclosed the bullet on the opposite side within the 
skull. Recovery followed. L Miloslavich. 


Sexual Perversions Leading to Fatal Accidents. F. Schwarz, Deutsche 
Ztschr. f. d. ges. gerichtl. Med. 19:85, 1932. 

Accidental death may unexpectedly occur by interference of unforeseen or 
unintentional incidents during acts committed because of a perverted sexual instinct. 
Often the findings at the scene of the accident are baffling and may then be easily 
misinterpreted and a murder assumed. Certain cases of death by hanging are 
not suicides but are accidental deaths, as the victim tried, by the act of hanging, 
to stimulate and increase his sexual orgasm. A 3 mung man while sitting in a 
bathtub at night was looking at some obscene pictures and got hold of a defective 
electric lamp placed on a chair nearb 3 L Electrocution caused death. The lamp 
was found submerged in the bathtub, and the man’s lungs showed some aspiration 
of water. A second case involved a 3 mung person with transvestitistic perversion, 
who was found dead in his bedroom dressed only with ladies’ stockings and a 
garter supporter showing dried sperm spots. Various articles of women’s under- 
wear were neatL' stored in his dresser. Death occurred from carbon monoxide 
poisoning due to an open jet of a gas stove, the flame of which had been put 
out b 3 " the stormy wind blowing through an adjoining chimney flue. 

E. L. AIiloslavich. 
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Studies of Plasma Proteins. J. Lokscii. 

The relationship between changes in the plasma proteins and damage to t ic 
SSred L dogs in two dillorcnt waj-s was slndicd. Iscl.cn.ia o( the 
kidnevs produced bj’ clamping the renal pedicle was followed by a rise in 
SfpiSma fibrSoge.;, This was noted when both kidneys were treated n. a no ™^ 
animal or when one kidney was manipulated six months after a imilatcral 
nephrectomy. This effect was not obtained during the terminal condition, when a 
marked retention of nitrogenous products had taken place. 

I believe that the increase in fibrinogen was due to stimulation of the Incr, 
and that the decrease in the terminal condition was a result of impaired function 
of the liver brought about by the retained waste material. 

If the renal pedicle was not manipulated, animals from which as much as three 
quarters had been removed showed no change in plasma fibrinogen after the 
immediate effects of operation had passed. T-he only change noted in this^ group 
of dogs was an increase in the plasma albumin, which was not great in an} 
instance, but was regularly observed when diets high in protein were fed. As this 
increase paralleled slight variation in the cells it seemed probable that it was 
caused by decreased h}'dration of the blood. 


Recurring Jaundice with Report of Biopsy. S. Sanes. 

Several days following a gastro-iiitcstinal upset consisting of nausea and 
emesis, abdominal cramps and diarrhea, deep jaundice developed rather acutely 
in a white woman, aged 38. Six months previously, the patient iiad received an 
intravenous injection of arsphenaminc (0.2 Gm.) at three weekly intervals; no 
untoward S 3 'mptoms were experienced. Physical examination revealed, in addition 
to jaundice, only a palpable liver. No evidences of syphilis were demonstrated. 
The temperature ranged from 99 to 99.5 F. Laboratory studies made at various 
times during the patient’s illness yielded information as follows : icteric index, 
from 100 to 75 ; van den Bergh test, immediate reaction positive, from 62 to 6 
units; bromsulphalein test, 100 per cent retention after thirty minutes; urobilin in 
urine, from 2 plus to 0; Wassermann reaction, negative; duodenal drainage, bile- 
positive; leukocyte count, not significant; culture, no pathogenic bacteria. In the 
fifth week of her illness, the patient was seized with a severe pain in the upper 
part of the abdomen accompanied by emesis. Laparotomy disclosed the liver and 
spleen distinctly enlarged, the gallbladder apparently normal, the bile ducts not 
dilated, and an absence of stones. A small piece of liver was excised. The 
jaundice gradually decreased postoperatively until, four months after onset, 
icterus could not be detected in the skin or in the sclerac. It reappeared on two 
later occasions for several days in relation to gastric distress. Six months after 
the initial complaints, the patient was symptomatically well and showed no 
jaundice in skin or sclerae; the liver was not palpable; the bromsulphalein test 
showed no retention of dye after thirty minutes; the van den Bergh test showed 
1.5 units. 


The excised piece of Uver measured I by O.S by b.8 cm. Microscopic examina- 
tion revealed in a small area a fairly well preserved architecture. In the remaining 

SnLa Tu® structure was absent; the lobules appeared 

collapsed. The histologic picture showed different stages of regressive change 

thf rpU?/ hepatic parenchyma. In the still preserved lobuRs’ 

the cells demonstrated varying degrees of degeneration, as evidenced bv swellinir’ 
poor staining properties, coarse granules, vacuoles and indistinct ce l out net 

observe. ,ob„,c. .be £ 
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containing 3 'ello\vish-gTeen pigment. The Kupfifer cells were somewhat swollen. 
Scattered cellular debris and nuclear particles were present. The portobiliarj' 
spaces showed an apparent increase of small bile ducts and capillaries, with 
infiltration by leukocytes, occasional plasma and eosinophil cells, and large oval 
cells possessing pale, spindle-shaped nuclei. Collapsed lobules were irregular in 
shape and size. Hepatic columns could not be followed distinctlj". Sinusoids were 
dilated and filled with blood. Scattered in the remaining reticulum were many 
leukoc 3 des, eosinophils and oval cells with dark round and kidney-shaped nuclei. 
No mitoses and no definite proliferation of connective tissue could be made out. 
The large bile ducts contained no exudate or desquamated epithelium. There was 
no inflammatory reaction in their w'alls. No bile thrombi were noted. 

The histologic changes were explained on the basis of a toxic dystrophy of 
the liver of a mild but slowly progressive and intermittent character. Comparisons 
were made with the findings observed in so-called catarrhal jaundice (Eppinger, 
Bauer, Klemperer) and in subacute toxic atrophy. In view of the lack of 
demonstrable evidence of syphilis, the recent nature of the hepatic changes and 
the length of time following administration of the drug, it was doubted whether 
arsphenamine alone could be the principal causative factor. 

Suprarenal Hemorrhage in Adults. Raymond S. Rosedale. 

Suprarenal hemorrhages in adults are fairh’’ well recognized (Seligman, Kraus, 
Goldzieher, Dietrich and Siegmund). The unilateral type of hemorrhage occurs less 
frequently than the bilateral, with a clinical picture not dissimilar. The massive 
unilateral hemorrhage as a primary cause of death is comparatively rare. In such 
cases, death probably results from extensive hemorrhagic infiltration of the perirenal 
and retroperitoneal tissues, and not from suprarenal insufficienc 3 ’-, because even in 
the immlved gland there is often found fairly well preserved parenchyma. Death 
must then be interpreted on the basis of a shocklike result, such as occurs in any 
extensive retroperitoneal hemorrhage. 

Case 1. — A white man, aged 36, a chauffeur, while loading and transporting 
2 tons of coal in a wheelbarrow, suddenly experienced sharp pain in the right costo- 
vertebral angle, causing him to rest. This discomfort persisted and was followed 
si.x hours later by epigastric pain and vomiting. When he was admitted to the 
Buffalo City Hospital, the upper part of the abdomen was tender and rigid. The 
leukocyte count was 19,000, 79 per cent being polymorphonuclears. The tem- 
perature was 100 F. The blood pressure slowly fell. Because of the progressive 
shock with severe abdominal pain and vomiting, acute hemorrhagic pancreatitis 
was suspected, and a laparotom 3 ' was performed. Death occurred seventy-six 
hours after the onset of pain. 

At autopsy, the right suprarenal gland was found involved by an extensive 
hemorrhage. This had destroyed nearl 3 ’^ the entire cortex, leaving only thin 
remnants, and had infiltrated the retroperitoneal tissues downward as far as the 
pelvic brim, over the pancreas and to the left as far as the hilus of the spleen. 
There was a soft apparently recent thrombus in the right suprarenal vein. 

The histologic picture showed only the changes reactive to severe hemorrhage, 
such as infiltration by leukocytes. There was necrosis of some of the cortical 
cells, but, on the whole, cortical and medullar 3 ' parenchyma was well preserved. 
Stain for bacteria proved negative. 

There were no signs of a primary inflammation in the suprarenal gland itself, 
nor any thrombophlebitis or thrombosis in the smaller veins of the medulla. It 
is felt that the recent thrombosis found in the right suprarenal vein was secondari' 
to the extensive hemorrhage. 

The usual causes of suprarenal hemorrhages as mentioned in the literature 
are lacking in this case. The exact cause is not clear. Kraus and others described 
a mechanical factor involving traction on the hilus of the suprarenal gland due to 
prolonged contraction of the musculature of the suprarenal vein. They stated 
their belief that this ma 3 ' cause a rupture of the suprarenal capillaries with acute 
extensive hemorrhage, as in apoplex 3 *. Because of the definite histor 3 - of unusual 
exertion in a person unaccustomed to hard labor, the question arises whether or 
not tlie mechanism described by Kraus might have been an important factor in 
this case. 
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^ T T uuo nfrpri 24 bilateral suprarenal hemorrhage was found. 

Here the hemorrhage occurred six hours after the passage of a catheter tirou^i 

" Tiany bSivfSat marked suprarenal hemorrhage may occur in a condition of 
generaHnfection, in which the capillaries of the suprarenal medulla subjec ed 
to extensive diapedesis of erythrocytes. Although a purulent ° . 

bladder, prostate and skin was present m the second case, I feel that the so-cal ed 
infectious theory is not sufficient in order to understand the sudden c^tensne 
hemorrhage, as there still must be explained wliy the bilateral hemorrhage followed 
rather acutely the forceful and very painful passage of a urethral catheter. 


klARKED Enlargement of the Heart in Infancy Due to Parenchi -matous 

klYOCARDiTis. F. E. Kenny. 

Two cases of marked dilatation and hypertrophy of the heart in infancy have 
been studied. Other instances of such cardiac ewlargcmcwt have been reported, 
w’hich Avere termed idiopathic enlargement. Stoloff, in 1927, completely^ reviewed 
this subject. These other cases were so called, because of the obscurity of the 
etiologj' and the lack of microscopic changes in the myocardium. A careful study 
of such published reports has revealed, however, in a few' instances, degenerative 
changes and increased connective tissue in the myocardium. Other cases have been 
reported w'hich occurred in infants and in which true myocarditis was present. In 
both cases presented here, I wish to stress the historj' of previous infection and 
the presence of parenchymatous degeneration of the myocardium. 

Case 1.— A white girl, aged 12 months, had a history of pneumonia six weeks 
previous to hospitalization. Fatal illness was ushered in by dyspnea, cough and 
loss of appetite. Autopsy show’ed the heart to be markedly dilated and slightb' 
hypertrophied, weighing 85 Gm. No congenital abnormalities were found. 

Histologic examination revealed a diffuse parenchj'matous degeneration through- 
out the cardiac muscle. The muscle fibers w’cre sw'ollen; cross and longitudinal 
striations were absent. The cytoplasm w'as not W’ell stained and show'cd in some 
places granular degeneration. Here and there only the sarcolcmma remained, 
enclosing cellular debris, while in other places, no remnants of the muscle fibers 
could be found. The nuclei ivere chiefly eccentric in position, with many variations 
in size and staining qualities, and w'ith chromatin material scattered throughout the 
nuclear substance. In the outer Ia)'ers of the myocardium, beneath the epicardium, 
were manj' round cell infiltrates, most of the degenerative process being in the 
inner layers. Fibrous tissue did not seem to be increased in amount. 


Case 2. — ^A white boy, aged 6 months, had been perfectly well until 3 months 
of age, and then had suffered from stomatitis and attacks of dyspnea and cyanosis. 
Three months after the first illness, his condition became more serious ; he refused 
feeding, and became dyspncic and cj'anotic. Pericarditis with effusion was 
diagnosed, and the pericardium was tapped, a slight amount of bloody fluid being 
w'ithdrawn. Death follow'ed shortly after the paracentesis. Autopsy revealed com- 
pression atelectasis of the lungs and marked dilatation and moderate hypertrophy 
of the heart, which weighed 65 Gm. No congenital abnormalities or vascular 
anomalies were present. 


Microscopically, the endocardium was distinctly thickened. The inner zone 
of the cardiac muscle show'ed a patchy degeneration of the myocardium, charac- 
terized by pale-staming cytoplasm, and in some places, only the sarcolemma 

Xrlf showed a marked increase in interstitial fibrous tissue 

No cellular infiltration was present. os:>ul. 

These two cases of apparently toxic myocardial degeneration seem to ho 
directly traceable to previous infection. In the first case ttre t -T ^ 

inflammatory condition (pneumonia) wiffi the TesuffL 



Book Reviews 


The Intervertebral Discs: Observations on Their Normal and Morbid 

Anatomy in Relation to Certain Spinal Deformities. By Ormond A. 

Beadle. Medical Research Council, Special Report Series, No. 161. Price, 

2 shillings, net. Pp. 179. London: His Majesty’s Stationery Office, 1931. 

The author presents a summary of the work by Schmorl and his students on 
about seven thousand spines, and his own observations after examining the same 
material. His own ideas are, however, in harmony with Schmorl’s interpretations. 
The many illustrations have been supplied by Professor Schmorl. 

The section on anatomy discusses the nature of the end-surfaces of the adult 
vertebral bodies and the construction of the intervertebral disks. The part played 
by the periphery of the annulus in conjunction with the epiphyseal ring is pointed 
out. 

The section on the adolescent spine gives an account of the normal development, 
and points out how the different appearance of the growing spine maj’- be explained 
in relation to the adult structures. Close reading will help to clear up the debated 
subject of vertebral epiphyses in man. 

The discussion on malformations of the intervertebral disks discloses the not 
infrequent, but little known, developmental defects : persistence of chorda tissue, 
nuclear expansions of the disks and breaks in the cartilage plates. 

Next is a review of the degenerative changes of the fibrous structure of the disks. 
Changes which in other organs would be interpreted as advanced degenerations 
occur in the intervertebral disks with surprising frequency, and seem to set in com- 
paratively early. Examination of a large series of spines leaves the impression that 
in the middle decades of life, as well as later, well preserved disks are the 
exception rather than the rule. It is pointed out that the changes which may 
lead to complete loss of function are to be regarded as the results of continued 
excessive functional strain on tissues which, in the course of increasing age, have 
become lifeless and desiccated and are no longer able to withstand the burden of 
activity or to react to adaptation and repair. 

It is pointed out that the cartilage plates are subject to a series of changes 
which are partly further developments of the processes in the fibrous portions of 
the disks, and partly primary. In general, the cartilage plates are the most 
resistant parts of the disks, and their important function is to protect the spongiosa, 
which is provided with no end-plate of compact bone, like the long bones, against 
the pressure of the nucleus and the tension of the fibers of the annulus lamellosus. 
The cartilage serves to confine the tissue of the disks to its proper limits and to 
maintain its normal form and turgor. The plates may be injured by direct trauma 
and by disease causing advancing destruction of the vertebral body, but under such 
circumstances the plates show evidence of resistance to destruction. The most 
common change in the cartilaginous plate is the development of lack of resistive 
power. As long as the plate is intact, the disk may still perform its work with 
fair efficienc}", even though severely injured in its substance. 

The next section discusses prolapse of disk tissue into the spongiosa, and 
points out that as soon as the cartilage plate gives way, a series of most remarkable 
changes takes place with a great degree of deformity of the disks. When a break 
in the continuity of the plate occurs, the turgid nuclear substance passes out into 
the spongiosa. Such a prolapse causes the disk to lose substance and upsets the 
stress and strain relations within it. The process slowly limits itself by pro- 
tective reactions, in young persons mostly through the proliferation of cartilage 
and bone. In adults, the damage is usually more severe, and granulation tissue 
invades the disks and the 3 " maj'- ossify, and the disks are practically destroyed. 
Thus the mechanical shocks transmitted during hard work from part to part of the 
spine are no longer absorbed bj* the elastic cushions of the disks and strike now 
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against almost bare bony surfaces. In this way great injuries to various parts 

of the soine are caused and serious deformities arise. ... i i 

The eighth section deals with lesions of the disks of external origin, particularly 
from disease or injury of the vertebral bodies. The effects of trauma, slight 
shocks of normal life, fractures of vertebral bodies and lesions due to disease are 

The ninth section concerns spinal deformity. The various degenerations and 
injuries to the disks are nearly always found associated with degrees of spinal 
curvature, but the large and important group of scoliosis must be excluded here. 
No definite relation between scoliosis and the changes in the disks has been 
established. On the other hand, the changes are found to be typical and constant 
phenomena in various other simpler deformities, notably the Icj’pl’oscs of youth 
and age and the growth of senile degenerative disabilities known under the term 
of spondylosis deformans. According to the author, the clearest division that has 
yet been made of the kyphoses is a group developing in the young, before the 
close of growth, and a group occurring in middle and later life. 

The kyphoses of adolescence form a fairly well defined group, and appear from 
the twelfth 3'ear onward. These kj'phoses are distinguished by characteristic 
prolapses of the disk in the nucleus region in the lower dorsal spine, a lower 
dorsal kyphosis and a correspondingly highly developed lumbar lordosis. The 
curvature is due to the vertebral bodies being wedge-shaped— definitely narrower 
in front than behind. Senile kyphosis is characterized by a curvature, and in the 
pure cases the intervertebral disks in the greater part of their extent are well 
preserved, the various forms of senile degeneration arc absent, and the cartilage 
plates are uninjured except at the anterior ends in the kyphotic segment. The 
kyphosis is different from that of adolescence in that it exists preeminently in the 
upper or middle dorsal region. 

Spondylitis deformans is then discussed. The kyphosis, although almost always 
present, is not looked on as an integral part of the disease, but rather as an 
admixture of a coexistent senile kyphosis. Extensive degenerative changes in 
the inten-ertebral disks may be considered as the fundamental lesion of spondylitis 
deformans. It is the typical senile disease of the spine. The seriucl, so far as the 
spine is concerned, is first an increased movability of the vertebrae on one another, 
owing to the dissolution of the normal disk fibers. Then, when the disks are 
fibrosed, there sets in a generalized stiffening of the spine which may proceed to a 
bony ankwlosis. It is conceived that during this earlier stage of greater movability, 
the osteophytes are formed. These ostcophj'tes arc present in practically all cases 
of spondylosis in greater or lesser degree and give the spine a characteristic 
appearance. They may grow to an enormous size, and contiguous projections may 
fuse. They do not occur on the posterior surface of the spine, so that narrowing 
of the spinal canal and consequent nerve changes do not occur. 

It is pointed out that when the aging person escapes senile kj'phosis and 
spondylitis deformans he is liable to develop senile osteoporosis of the spine. The 
site of the lesion is in the spongiosa, and the disks may be well preserved in spite 
of great age. The intervertebral disks bulge into the atrophic spongiosa above and 
below. 

Mention is made of Bechterew’s disease of tlie spine. It is supposed to be an 
ostearthritis of the small intervertebral joints which results in a complete hut 
smooth ossification of the anterior longitudinal ligament without osteophytes or 
bony protuberances of any kind. The whole spine is converted into a hollow 
tube with a structure resembling that of the ordinary long bones, with however 

only a thin layer of compact bone in front. A varying degree of kyphosis is also 
present. 

It would be difficult to express the debt which the medical profession owes to 
Ur Beadle for summarizing so lucidly and so completely the extensive work of 
bchmorl and his co-workers. _ At a time when anatomy is considered dead and 
w en pathologic anatomy is said to have exhausted itself, Schmorl turns his atten- 
t.on to a subject of greatest clinical importance and clearly points a to a 
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better understanding of spinal structural changes. The monograph is beautifully 
illustrated and should be in the hands of anatomists, who could profitably introduce 
some of these problems to the medical student in the osteology courses. Orthopedists 
as well as surgeons and physicians, will be interested in the new knowledge about 
the intervertebral disks. 

Physiology of Bacteria. By Otto Rahn, Professor of Bacteriology, Cornell 

University, Ithaca, N. Y. Cloth. Price, .56- Pp- 438, with 42 illustrations. 

Philadelphia; P. Blakiston’s Son & Co., 1932. 

Professor Rahn’s intention in writing this book was to coordinate the physical 
and chemical knowledge of the necessarj' functions of life. Among the numerous 
processes of living organisms he has singled out four functions as essential to 
life. These are endogenous catabolism, energy formation, growth and death. The 
book is limited to a discussion of these, omitting considerations of motility, phos- 
phorescence, tropisms, morphologic reproductive processes and similar functions. 

The plan of the book is original and unique. It is not a review of the litera- 
ture, although its text and twenty pages of bibliography make it useful as a 
reference book. It contains a careful analysis and mathematical treatment of the 
published quantitative results of the experiments of many investigators, together 
with numerous hitherto unpublished experiments of the author. It is highly critical 
in the anah'sis of data and theories, but “in order to coimterbalance any personal 
view-point, each chapter and subchapter contains a summary usually separated 
according to facts and theories.” 

As the title indicates, most of the material has been drawn from studies of 
bacteria. Pertinent material from studies of other lower fungi has been used also, 
particularly the residts of many important investigations of the physiology of 
yeast. .The title by no means indicates the limitations of the scope of the book. 
The author clearly shows how wide are the ranges of bacteriologic processes and 
how advantageous these organisms are for investigations in cellular physiology. 
There is increasing agreement with the opinion of the author that general physiology 
has much to learn from the physiologj' of the bacteria, and that the principles 
set forth in this book reach beyond the domain of bacteriology and apply to 
biologj' generally. 

The first section of eleven pages is a discussion of endogenous catabolism, the 
deterioration of cell compounds within the cell. A distinction is made between 
the autohdic digestion of dead cells and the products arising from the constant 
deterioration of protoplasmic parts of the cells due to the instability of enzymes and 
other compounds. ' 

The second section gives an account of the sources of energy for the cell and 
deals chiefly until fermentation. Fermentation is broadly defined as “the chemical 
decomposition of compounds within the cell for the purpose of liberating energy.” 
This includes all the intracellular decomposition processes, organic and inorganic, 
aerobic and anaerobic, with and without gas, of fats, carbohydrates, proteins and 
other compounds which yield energy. Quantitative data on energy exchange and 
equations for man}’' types of fermentation are set forth in appropriate groups. The 
measurements of energj' exchanges show that a considerable amount of energy is 
required to produce the cells of j^east and bacteria from foodstuffs and for the 
maintenance of energj' potentials in the living cell to prevent detrimental reactions. 
The author adopts the opinion that most of the reactions of fermentation can be 
explained best by the assumption that the enzj’mes of the cell activate certain 
hi'drogen atoms in the substrate. These then combine with a h 3 'drogen acceptor, 
which mai' combine with another part of the same molecule, with another organic 
or inorganic molecule or with activated oxj-gen. The chapters following this 
section present a critical anab’^sis of the role of ox 3 ’gen in all fermentations. 

The third section, on “Gro^vth,” discusses chiefl 3 ’ the function of the construc- 
tion of complex molecules from less complex and the resultant total increase of 
the liwng substance of the cell. Processes of growth are separated from fermenta- 
tion as sharph' as possible in the stud 3 ’ of a function which is ultimateb' dependent 
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to say about the probable molecular configurations and arrangements in the In mg 

cellular substance. , , 

Data on the death rates of bacteria under a variety of conditions arc assembled 
and analj^zed in the fourth section of the book. This contains mucli valuable 
information about the action of disinfectants. Through his analysis of the 
lo<-arithmic order of death of bacteria, the author recapitulates and develops Ins 
ideas of the mechanism of death as a continuous chemical process which becomes 
irreversible when one essential molecule becomes decomposed. If the order ot 
death is computed under the assumption that the destruction of one certain niolcciile 
in the cell is sufficient to prevent growth, the resulting order of death corresponds 


to that observed with bacteria of uniform age.” 

Although the book is intentionally restricted to the consideration of the four 
functions selected by the author as fundamental in the physiology of bacteria, the 
ramifications of the discussions lead to the examination of many other partial 
functions. It is not an exposition of the whole of bacterial physiology, but docs 
cover a large part of the field. It is evident that information obtainable by experi- 
ment is needed on many subjects included in the sphere of this book. The book 
seems certain to influence future researches, both tlirough its indication of problems 
requiring investigation and througli investigations it will provoke to test theories 
and conclusions supported by the author but not accepted by others. 

The tlioughtful and broad point of view of the author and his mastery of 
the material give the book an original and individual quality, Tlic reviewer was 
deeply interested and stimulated by reading it. 1'hc publisher is to be thanked 
for his part in making the book ai’ailable. 


Handbuch der Blutgruppenkunde. Bcarbeitct von Dr. H. Biirklc-dc la Camp, 
Privatdozent, Oberarzt der chirurgischen Universitatsklinik, Munich; Dr. M. 
Hesch, Assistent am anthropologisch-cthnologischen Forschungsinstitut der 
Universitat Leipzig ; Dr. G. Raestrup, o. Professor, Direktor des Institutes fiir 
gerichtliche Medizin der Universitat, Frankfurt a.M. ; Dr. E. D. Schott, 
Facharzt fiir Haut- und Geschlechtskrankheiten ; Dr. P. StefTan, Marine- 
generaloberarzt, Chefarzt des Marine-Lazaretts, Wilhclmshavcn ; Dr. O. 
Thomsen, o. Professor, Direktor des Instituts fiir allgemeine Pathologic, 
Kopenhagen; I. S. Wellisch, Senatsrat, Wien. Herausgageben von Dr. Paul 
Steffan Marinegeneraloberarzt und Chefarzt des Marinelazaretts Wilhelms- 
haven. Price, 48 marks. Pp. 669, with 125 illustrations and 3 charts. Munich ; 
J. F. Lehmann, 1932. 


This handbook on blood grouping consists of 9 parts and 2 appendixes. In 
the first part Michael Hesch of the anthropologic-ethnologic research institute of 
the University of Leipzig traces the unbroken course of progress in blood group- 
ing from 1901, when Landsteiner described the existence of human blood groups. 
The second part, which deals with the serology of blood grouping in man and 
animals,^ is written by Oluf Thomsen, professor of general pathology in the 
University of Copenhagen, who also wrote part 4, on the relations between the 
blood groups and other hereditary characters, but particularh^ morbid conditions 
of various kinds. The inheritance of the factors of blood grouping is discussed 
m part 3 by Siegmund Wellisch, engineer and Senatsrat in Vienna who is an 
active investigator in this field. The practical use of blood grouping in transfu- 
sion and transplantation is presented in detail, clinical and operative, by Biirkle-de 

University of Munich, Perhaps inore 
attention should have been given in this section to the actual, practical moblcms 
of selecting and controlling donors under various conditions Part 6 bv C 
Raestrup dmector of the medicolegal institute of the University of pinlcfurt a ‘ 
IS devoted to blood grouping in legal medicine Paul Steffi n Hi,:. » nr • ” 
..ne,a,ob„ar« Wi,be,™ba™,f ,„„.c Z' 
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groups in the various human races with reference to its bearing on racial origins. 
Part 8, the technic of blood grouping, is by Dr. E. D. Schott of Stockholm. 
These parts or sections constitute separate comprehensive monographs by authorita- 
tive writers on the main fields of blood grouping. Part 9, by Michael Hesch, 
contains the bibliography of blood grouping to 1931 ; 2,979 titles are given, arranged 
alphabetically by authors’ names and covering 98 pages. The appendixes by S. 
Wellisch contain tables of squares and square roots, in order to facilitate the 
calculations of indexes. There is a complete subject index at the end. 

The book summarizes conveniently and thoroughly what is" known about blood 
grouping and its application for practical and scientific purposes. The component 
parts are well balanced and coordinated. It is a great central storehouse of 
information. This handbook and Lattes’ “Individuality of the Blood,” recently 
translated into English by L. W. Howard Bertie (Oxford University Press), 
fully meet the present need of investigation and practical work for comprehensive 
presentations of blood grouping. 

Primary Carcinoma of the Lung: Bronchiogenic Cancer. A Clinical and 

Pathological Study. In Two Parts. By B. M. Fried, M.D., Peter Bent 

Brigham Hospital, Boston. Price, $5. Pp. 247, with 95 illustrations. 

Baltimore: Williams & Wilkins Company, 1932. 

This addition to “Medicine klonographs,” presented as a clinicopathologic 
review, serves once more to bring into prominence the increasing importance of 
cancer of the bronchi as a disease entity. The author considers the various histo- 
genetic theories in detail, and presents convincing arguments in favor of the view 
that all pulmonary carcinomas probably arise from the basal cells of the bronchial 
mucosa, and that the advanced differentiation of some tumors is the result of a 
form of metaplasia of these cells. 

Besides the article as it originally appeared in “Medicine,” the book contains 
the details of all the case studies on which the report is based. This additional 
material comprises 102 of the 234 pages of reading matter, and is divided into 
two groups, the one of “typical” instances, in which the correct diagnosis might 
possibly have been suggested by the bronchopulmonary symptoms, and the other 
of an “atypical” group, in which the disease was characterized by symptoms other 
than those calling attention to the lungs. In the latter group, the records of tumors 
the first symptoms of which were due to cerebral metastases are particularly 
illuminating. Many such patients had undergone operations for removal of the 
tumor in the brain. The subsequent history of these patients seems to indicate 
that such a procedure is often valuable as a palliative measure, and that the 
knowledge that an intracranial growth is secondary to a bronchial carcinoma 
should not, in itself, contraindicate an attempt to remove the metastasis. 

The value of the work is greatly enhanced by an abundance of excellently 
reproduced illustrations of gross and microscopic lesions and roentgenograms. The 
format is attractive, although typographic errors appear with the usual frequence 
in the volumes of this series. Appended are a list of references and an index. 

The book should be especiall}" helpful to physicians, who \vill find in the 
descriptions of some of the more bizarre manifestations of the disease many sug- 
gestions of aid in diagnosis. 

Fungous Diseases: A Clinico-Mycological Text. By Harry P. Jacobson, 
M.D., Attending Dermatologist and Member of the Malignancy Board, 
Los Angeles County General Hospital. With an Introduction by J. Frank 
Schamberg, M.D., Professor of Dermatology and Syphilology, Graduate 
School of Medicine, University of Penns 3 ’'lvania, and Howard Morrow, M.D., 
Clinical Professor of Dermatology. University of California Medical School. 
Price, $5.50. Pp. 290, with 153 illustrations. Springfield, 111. : Charles C. 
Thomas, 1932. 

This treatise brings up to date a summarj"- in textbook form of the clinical 
and scientific aspects of the important mycotic diseases affecting the human species. 
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It is a practical reference book, and a timely one, on classification, diagnosis, 
prognosis technic and therapy, and is arranged for easy reference. The book 
offers to the practitioner and the medical student a comprehensive discussion of 
this subject, a feature which alone should make it welcome. Ihc book is prac- 
tically complete in the light of present knowledge, and is tycll written. All 
pertinent literature is included in the bibliography of each sxibjcct, and credit is 
given where it is diie. The author has borrowed freely of photographs, and, 
for the most part, the illustrations are good. It is noticeable that the recent 
findings of mycotic nature in perleche of the types seen both in children and in 
adults are not included in this book. _ . ... . 

The contents are divided into ten chapters, but into three major divisions, a 
logical grouping. These divisions are: {A) primary cutaneous mycoses with 
(ulualbO no definite systemic involvement (this includes the dermatomycoscs, com- 
prising all forms of ringrvorm and favus) : (B) primary cutaneous and mucous 
membrane infections with frequent systemic involvement (moniliasis, mycetoma, 


sporotrichosis, blastomycosis, actinomycosis and coccidioides), and (C) primary 
systemic infections with occasional instances of cutaneous or mucous membrane 
involvement, including torulosis and aspergillosis. 


Clinical Endocrinology of the Female. By Charles Afazer, M.D., Assistant 
Professor of Gynecology and Obstetrics, Graduate School of l^fcdicinc, 
University of Pennsylvania ; Gynecologist to Alount Sinai and Northern 
Liberties Hospitals, Philadelphia, and Leopold Goldstein, M.D., Demonstrator 
of Obstetrics, Jefferson Medical College; Assistant Gynecologist to iMount 
Sinai Hospital. Price, $6, net. Pp. 518, with 117 illustrations. Philadelphia: 
W. B. Saunders Company, 1932. 


The purpose of this book is to review the knowledge of the relations between 
the female generative functions and the endocrine secretions, with particular 
reference to the application of that knowledge in clinical diagnosis and treatment. 
The book opens with an introductory section followed by two comparatively long 
chapters on tiie ovary and its hormones and on the pituitary gland and its 
hormones. Then come briefer considerations of the thyroid and other endocrine 
glands and of endocrine relationships. The clinical value of the tests for ovarian 
and pituitary sex hormones in the blood is reviewed, with descriptions of the 
technical details. Chapters 8 to 11 deal with menstruation, its disorders and their 
treatment with glandular products in particular. There arc chapters on functional 
sterility, endocrine regulation of pregnancy and labor, the hormone tests for preg- 
nancy, lactation, the role of the liormones in the menopause, ovarian' transplantation 
as a therapeutic measure and endocrine obesity. The book closes with a list of 
649 references, an author index and a subject index. The chapter on the hormone 
tests for pregnancy will be of value to those who make such tests. The influence 
of the luteal hormone on the endometrium will interest the pathologist who studies 
uterine scrapings microscopically. The developments in the endocrinology of the 
female sex invest the pathologic anatomy and histology of the female reproductive 
organs with a new interest. The treatment of the various topics is sensible and 
conservative. There is no tendency to e.xaggeration or mysticism. The style is 
clear; the illustrations are commendable. In all writings on clinical endocrinology 
special care should be given to the choice of names to designate various endocrine 
products, in order to avoid confusion. 
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A Handbook of Experimental Pathology. George Wagoner, M.D., 
Associate in Pathology, and R. Philip Custer, M.D., Associate in Research 
Pathology, University of Pennsylvania. Price, §4. Pp. 160. Springfield, 111. : 
Charles C. Thomas, 1932. 

Poliomyelitis : A Survey Made Possible by a Grant from the Inter- 
national Committee for the Study of Infantile Paralysis Organized 
by Jeremiah Milbank. Price, $6. Pp. 562. Baltimore: The Williams & 
Wilkins Company, 1932. 

Possibilities and Need for Development of Legal Medicine in the 
United States. With a Supplement on Universitv' Departments in 
THE Field of Criminology. Bulletin No. 87. Prepared for the National 
Research Council Committee on Medicolegal Problems by Oscar T. Schultz. 
Price, $1.50. Pp. 135. Washington, D. C. : The National Research Council of 
the National Academy of Sciences, 1932. 

Sektionstechnik. Von Professor Dr. Robert Rossle, Direktor des Patholo- 
gischen Instituts der Universitat Berlin. Price, 2.20 marks. Pp. 50, mit 7 
Abbildungen. Berlin : Julius Springer, 1932. 

Facial Growth in Children with Special Reference to Dentition, 
Part I by Corisande Smyth. Part II by Matthew Young. Medical Research 
Council Special Report Series No. 171. Price, Is. 6d., net. Pp. 83. London: 
His Majesty’s Stationery Office, 1932. 

Medical Uses of Radium : Summary of Reports from Research 
Centres for 1931. Medical Research Council Special Report Series No. 174. 
Price, Is. 3d., net. Pp. 59. London: His Majesty’s Stationery Office, 1932. 

Tenth Scientific Report on the Investigations of the Imperial 
Cancer Research Fund. Under the direction of the Royal College of Surgeons 
of England. Published by the Authority of the Executive Committee. Price, 30s. 
Pp. 203, with 55 plates. London: Tajdor and Francis, 1932. 

Typho Exanthematico de Sao Paulo. By Jose de Toledo Piza, J. R. 
kle 3 'er and Luis Salles Gomes. Pp. 156, with 52 figures. Sao Paulo: Sociedade 
Impressora Paulista, 1932. 

Der Coronarkreislauf Physiologie, Pathologie, Therapie. Von Dr. 
Max Hochrein, Professor an der Universitat Leipzig. Pp. 227, mit 54 Abbildungen. 
Price, 24 marks. Berlin : Julius Springer, 1932. 
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Abdomen, carcinoma of pituitary gland with 
abdominal metastnses, 74S 

.4beloff, A. .T. ; Vloslcrol in experimental 
fibrous osteitis, *471 

Abnormalities; See Anomalies and Deformities 

Abortion, attempted, sudden deatli from shock 
in, 259 

criminal, fatal poisonings with apiol In, 582 

.Lbscess: Sec also under names of organs and 
regions 

pathogenesis of perigastric abscess com- 
plicating peptic ulcer, 407 

Acanthosis nigricans with Involvement of 
esophagus, 882 

Acetone, physiologic elTccts of, 273 

Acid, Carbolic: Sec Phenol 
B[ydrocyanlc : See under Cyanides 

Acrodynia. lesions in lateral horns of spina! 
cord in, 98 

.ictinomycosis of bronchi and liver, 204 
of mesentery of colon, 204 

Adamantinoma witli metastasis to lungs, 120 

Adams, IV, E, : Experimental massive atelec- 
tasis by bronchial stenosis and Its effect on 
pulmonary tuberculosis in dogs, 280 

Adenocarcinoma of stomach, 200 
primary, in Meckel's diverticulum, 747 
sacrococcygeal tumors; adenocarcinoma of 
cystic congenital embryonal remnant, *1 

Adenomas, basophil adenomas of pituitary body 
and their clinical manifestations (pituitary 
basophilism), 740 

Adipose Tissue : See Pat 

-Adrenals : See Suprarenals 

Agglutinins, Inactivation of agglutinins I)y 
digestive secretions, 422 


Amolscli, A. L. : Preservation of tliin sections 
of tissue in natural colors, *372 

Amtman, L. : Lymphogranuloma Inguinalo, 288 

Amyloid and rcticulo-cndothclial system, 240 
dlsc.asc, intravenous injection of congo-red In 
diagnosis of, 203 

experimental production of amyloid by moans 
of Implantation of organs, 04 

Anaphj'laxls and Allergy: relation of hyper- 
.sensltlvcncss to lesions In lungs of rabbits 
Infected with pneumococci, 742 

Anatoxin, concentration of anatoxin, 420 

Anderson, R. M. : Experimental pathology of 
liver; effect of chloroform on normal liver 
and on restored liver following partial 

removal, *335 

Experimental patliology of liver; rc.storallon 
of liver after partial surgical removal and 
ligation of bile duct in white rats, *42 

Anemia, hemolytic activity of spleen in 

iiemolytlc anemia, 725 

Influence of liver extract and acute Infection 
on reticulocytes and bone marrow of 
pigeons, *774 
of scurvy, 877 

pernicious, spinal cord lesions in, 08 

.sulphide; nonspecific action of antlanemlc 
substances, 277 

Aneury.sm, aortic; completely healed dissecting 
ancury.sm of aorta, 727 

cerebral, sacculated, of middle cerebral 
artery, 09 

cerebral, spontaneous subarachnoid hemor- 
rliage in relation to, ,500 
death from rupture of tuberculous aneurysm 
of intercostal artery, ,503 
Inlracrnnial, in 0 year old girl, ,582 

patliology of aneurysm, review of 107 
autopsies, 727 

•sclerosis and aneurysm of pulmonary artery 
with patent foramen ovale, 503 

Angina ; agranulocytic blood picture following 
treatment wltli arsphenamlne, 731 
experimental agranulocytosis (Salmonella 
suipcstlfer) , 412 

specific hone marrow clianges in agranulo- 
cytosis, 720 


.Agranulocytosis : See Angina 

Alcohol, ad.sorption of antigenic fraction from 
alcoholic org.an extracts, from Iccitliin and 
cholesterol, 575 

anatomic diagnosis of ,alcoliologenic diseases 
of brain, 5G2 


Angiofibroma, primary, of diaphragm, 579 

Anglom.as, venous and .arteriovenous angioma 
of brain. 89.5 

Ankylostoma : See Hookworm 
Antibodies: • See Antigens and Antibodies 


Alkalosis, severe case of, 587 

-Allergy ; See Anaphylaxis and Allergy 

Amebiasis, Craig complement-fixation test for 
iimebiasis in chronic ulcerative colitis, 572 
human amoebic ulcers, 5C5 

American Medical Association, scientific exhibit 
at Milwaukee, 870 

Amino-Acids .and retinal respiration, 242 

titrimetric determination of amino-acids in 
blood serum, 250 


Antigens and Antibodies; influence of con- 
centration of some organic solvents on 
precipitation and denaturizatlon of scrum 
proteins and antibodies, 284 

carbohydrates absorbed on colloids ns anti- 
gens, 574 

electric charge of bacterial antigens, 743 

antibodies by nasal mucosa. 


.f ’‘’‘'‘"."'J.'"'’ rolatlonslilp (o 

somatic and flagellar antigens of bacteria. 
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Antigens and Antibodies — Continued 
production of antibodies against organs of 
homologous species, 419 
relation of blood antigens in Bacillus para- 
typhosus B and Bacillus dysenteriae Shiga 
to certain animal cells and to human red 
blood cells, 575 

Aorta, aneurysm: See Aneurysm 

architecture of ascending aorta and its 
pathologic significance, 411 
iron content of arteriosclerotic aorta. 736 
mechanism of calcification in heart and aorta 
in hypervitaminosis D, *613 
purulent aortitis, 730 
rupture of, and trauma, 581 
vital staining of rabbit’s aorta in study of 
arteriosclerosis, 408 

Aplol, fatal poisonings with apiol in criminal 
abortions, 582 

Apoplexy : See Brain, hemorrhage 

Apparatus, autopsy table, *376, *506 
translucent projection screens, *511 

Appendicitis in measles, 127, *757 
traumatic, 259 

Appendix, oxyuriasis, 412 

Arachnoid, spontaneous subarachnoid hemor- 
rhage, 241 

spontaneous subarachnoid hemorrhage in re- 
lation to cerebral aneurj’sm, 560 

Argyria : See under Silver 

Arsine, structural changes in chronic poisoning 
with arsine, 424 

Arsphenamine, agranulocytic blood picture 
following use of, 731 

Arteries : See also Aneurysm ; Aorta ; Arterio- 
sclerosis ; Blood Pressure ; Embolism ; 
Thrombi 

calcium content of arteries of uterus, 734 
carotid, tearing of intima of common carotid 
caused by stab wound of neck, 899 
coronary, congenital medial sclerosis of 
coronary artery, 404 

coronary, experimental atherosclerosis of, in 
rabbits, 242 

coronary, rupture of, 99 

coronary, typical position of myocardial scars 
following coronary obstruction, 97 
intercostal, death from rupture of tuberculous 
aneurysm of, 563 

isolated necrotizing arteritis and subacute 
glomerulonephritis in gonococcal endo- 
carditis, 266 

occurrence of a calcareous arterial lesion in 
goiter, *353 

pulmonary; bands and ridges in pulmonary 
artery, relation to Ayerza’s disease, *10 
pulmonary, sclerosis and aneurysm of, with 
patent foramen ovale, 563 
truncus arteriosus communis persistens; 
criteria for identification of common arterial 
trunk, with report of case with 4 semilunar 
cusps, *671 

Arteriosclerosis, comparative pathology of, 586 
congenital medial sclerosis of coronarj- 
artery, 404 

vital staining of rabbit’s aorta in study of 
arteriosclerosis, 408 

Arthritis deformans of sacro-iliac joints, 880 

Arthus’ phenomenon, local sensitization of skin 
(Arthus’ phenomenon) produced in normal 
rabbits and guinea-pigs by protein of tuber- 
culin, 282 


Asbestosis : See Pneumoconiosis 

Aspergillus, types of response in laboratory 
animals to human strains of, 280 

Atelectasis : See Lungs, collapse 

Atrophy, familial progressive muscular atrophy, 
559 

Antolysis in malignant and normal rabbit 
tissues, 747 

Autopsy, medicolegal autopsy from criminalistic 
standpoint, 260 

modern autopsy table, *376 
table, new design, *506 

Axilla, perithelia! endothelioma of bulbi 
pilorum, 579 

Ayerza’s Disease : See Artery, pulmonary 


BCG: See under Tuberculosis 

Bacillus : See Bacteria 

Bacteria : See also Diphtheria bacilli ; Para- 
tj'piioid bacilif; Tubercle Bacillf;' etc. 

acidi-lactici ; acute bacterial endocarditis due 
to, 569 

Brucella, agglutinin-absorption studies on, 891 
Brucella, microbic dissociation in Brucella 
group, 109 

Priedlander septicemia, 130 
growth in dead tissues, 110 
morgani, variants of Bacterium para- 
dysenterlae and Bacterium morgani, 739 
mucosus infection of new-born, 102 
porphyrin pigments of, 278 

Salmonella agglutination and related phenom- 
ena, 113 

Salmonella ; experimental agranulocytosis 
(Salmonella suipestifer) , 412 
Salmonella pullorum; bacterial endotoxin (in 
Salmonella pullorum), 740 
Shiga : See Dysentery 

Bacteriology, doctorates In bacteriology and 
pathology granted by American universities 
(1931-1932), 555 

Bacteriophage, influence of bacteriophage on 
hemolytic action of typhoid bacilli (phe- 
nomenon of Friedberger-Vallen), 112 
influence of blood and of exudate on colon 
bacteriophage, 884 
nature of. 111, 890 

resistance to heat and disinfectants of 
protein-free eluates of a bacteriophage and 
fowl-pox virus, 413 

Baehr, G. : Report on necropsies, *701 

Ballautyne, E. K. : Sacrococcygeal tumors : 
adenocarcinoma of cystic congenital 
embr.vonal remnant, *1 

Barany, E. : Unusual metastases of malignant 
tumors; report of 6 cases, 429 

Bartonella muris anemia, isolation of organism 
of, 285 

Bauer, E. L. : Tuberous sclerosis, *799 

Bauer, w. : Repair of articular cartilage and 
reaction of normal joints of adult dogs to 
surgically created defects of Articular 
cartilage, joint mice and patellar displace- 
ment, 272 

Belding, D. L. ; Effect of fasting of host on 
cestodes, 278 

Benham. R. W'. : Classification of j-east-like 
parasites, 269 
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Bennett, G. A Bcpatr of nvticxanr cnrUlnRe 
nnd reaction of normal joints of adult dons 
to surgically created detects of articulai 
cartilage, joint mice and patellai displace- 
ment, 272 

Benzene, effect of benzene and turpentine on 
production of immune substances, iih 


Benzol ■ See Benzene 

Beriberi, cardiac, of nurslings, 89 

Berj Ilium, bone lesions in rats produced by 
substitution of berj Ilium for calcium in 
diet, 272 

Bile duct, e^itperimcntal patliologv of lixcr. 
lestoratlon of User after partial surgical 
icmoval and ligation of bile duct in unite 
rats, *42 

ducts, extraliep.atic, 101 

jilgment and cbolestcrol in galUdaddcr bile of 
dog, 877 

pieclpitatlon and blllari calculi, 72'! 

tract, biliary calculi nnd bile iirecliiltatlon, 
73.2 


Biopsv, scientilic basis of biopsy in tumois. 
*517 

Blackberg, S N • Simple Iccbnlc for 

dloysphenslalanlno reaction, 121 

Bladder inflammation; csstltls cmplnsematosn 
in diabetic patient. 130 

Blood See also Erj,flirocjtes , nemoglobln : 
IjeuUocytcs 

agglutination of slieep red binod cells b\ 
Iiuinan serum in complcmcnt-fl\ntlon tests 
420 

agranulocytic blood picture following treat- 
ment wltli arsphcnamlne, 721 
antigens in Bacillus paratjpliosus B and 
Bacillus djsonteriae Slilga, 419 
antigens, relation of blood antigens in 
Bacillus paratvpliosus B nnd Bacillus 
djsenterlac Slilga to certain animal cells 
nnd to Iiiiman red blood cells, 575 
attempted substitution of another person In 
paternity blood test, 900 

celts, complement fixation with solutions of 
led blood cells, 421 

iliolesterol content of blood in eiulepsj and 
in feeblemindedness, 732 
(bolesterol in serum in lilgli altitudes and 11s 
relation to tuberculosis, 253 
cysts, etiologs of, following licmorrlinglc 
pachymeningitis, 100 

tysts on heart valies of new-born infants. 
*810 

dlstiibution of sugar between blood tells nnd 
plasma, 5G1 

ergothioneine content of blood in health and 
disease, 247 

group quality A in man, 2 types of, 419 
groups in cadaiers, 898 

group-specific reactions of stioma of red 
corpuscles, 419 

hematopoietic effect of nuclear e\tractl\cs 
obtained from red blood cells of fowl. *498 
lion in liver and in spleen after destruction 
of blood and after transfusion, 732 

lactic acid content of blood after roentgen 
tieatment, variations in, 422 

lipolytic activity of blood serum and spinal 
fluid after death, 734 

monomiclear erythrophagocy tosls in blood of 
new-born infant, 405 
Pliosphatases, 247 


Blood — Cont inued 

plasma, normal plasma protein concentration 
In spite of loss by bleeding, 247 
pbisma proteins, 901 

pressure, substances stimulating poilstalsis 
.iiul lowering blood pressure in organs of 
sensitized nnd shocked dogs, 420 
serologic demonaU atlorr of brain antigen in 
blood, 121 

scrum, tltilnictrlc determination of amlno- 
nclds in, 2.50 

sugar and pliosplioriis In rablilts after injec- 
tion of suspensions of dead b.ictcila, 251 
sugar; distribution of sug.ir between blood 
ceils and plasma, 504 

transfusion c\pcrlmcnts with blood of 
leukemic chickens, *000 
tubercle baclllcmia In tuberculosis of .skin, 
889 

tuberde bacilli In blood of tuberculous 
luitlcnts, 115 

rate acid content of blood from umbilical 
cord, 731 

Bodanslry. A, • ^Vmmoiilum dilorldo osteo- 
porosis on low nnd high cnlcluiii intakes at 
tltfTcrcnt ages, 271 

J'actors Influencing types of bone resorption, 
432 

Bolkan, \Y S • Meconium peritonitis, hlUierto 
rindcscrlbed form of intrn-utcrlnc perfora- 
tion of Meckel’s dlyerticulum, *50 

Bones, effects of parathornionc nnd ammonium 
chloride on bones of rabbits, 102 
factors Influencing types of hone resorption, 
132 

fragility, ammonium chloride ostcopoiosis on 
low and high c ilclum Int.ikes at different 
ages. 271 

fragility, clrcumscilbcd osteoporosis of 
cranium, 214 

fragility, osteogenesis Impcifccti nssoclafcd 
yyltli lesions of jinratliyrolds, 2.29 
fragility, production of osteitis fiiirosa yylth 
oycrdoscs of yllnmln D, 271 
groyyth; osteogenesis imperfecta, 102 
licterotojilc hone formation, 501 
lend content of human hone. 734 
lesions In nils produced hv suhslltullon of 
hciy ilium for calcium In diet, 272 
marrow clinngcs In agranulocytosis, 729 
mnnow in nciitiopcnlc states nnd prohleiii 
of myeloid stimulation, 270 
marioyy in suprarenal glands, 729 

m.irroyy , hinucnco of llyci extract nnd acute 
Infection on ictlculocy tes nnd hone marroyy 
of pigeons, *77 1 

mniiow, potassium content of hone mniroyi 
in cancer, 219 

lepah of artlcul.il cnitllago nnd reaction of 
noimal joints of ndiilt dogs to surgically 
created defects of articular cartilage, joint 
mice and pntcllai displacement, 272 
yyitliln leiinl calculus, 727 

Boos. Rrvinvs 


Antony van Leeuwenhoek and Ills ''Little 
Animals"; C Dobell, 751 

Classic Dcsciiptlons of Disease; B II Major, 




Clinical Lndocilnoloffy of Tcmalc, 
and L Goldstein, 909 

,Cnnlc„.MK.I.d« 
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Book Remews — Continued 
General Bactenolog\ , E 0 Jordan, 135 
Handbiich der Blutgruppenlninde , H Buikle- 
de la Camp, 01 Hesch , G Raestiup, E 
D. Schott ; P. Stcffan ; 0. Thomsen , I S 
■\Velhsch and Paul Steffan, 007 
Illstopathology of Central Nerious Sjstem 
An Introduction bj Means of Tipical 
microphotographs and a Short Text L 
Bouman and S T Bok, 293 
Human Cancel Etiological Pactois, Pre- 
cancerous Lesions, Growth; Spie.id, 
Sjmptoms; Diagnosis, Prognosis , Pi Inciples 
of Treatment, A P Stout, 133 
Intervertebral Discs Obsenatlons on Theli 
Normal and Morbid Anatomj In Relation to 
Certain Spinal Deformities, 0 A Beadle, 
904 

Life of Edward Jennei, MD, PRS, 
Naturalist and Discoverer of Vaccination , 
P. D Drewitt. 134 

Maladie de Boeck Sarcoides cutanees 
benignes multiples, A Klssmeyer, 592 
Man and Medicine' An Intiodiictlon to 
Medical Knowledge; H E Sigenst, 133 
Medical Aspects of Old Age Being a Re 
used and Enlaiged Edition of the Linacic 
Lecture 1922 , H Rolleston, 293 

Neoplasms of Domesticated Animals , IV H 
Feldman, 292 

Pathologie und KliniU In Einveldarstellungen 
Volume 5 Slass und Zahl in der Patho- 
logie, R Roessle and F Roulet, 434 
Physiolog> of Bacteria , 0 Rahn, 900 
Piimary Carcinoma of Lung Bronchlogenic 
Cancel A Clinical and Pathological Study , 
B 31 Pried, 908 

Recent Adiances in Pathologj ; G Hadfleld 
and L P Garrod, 589 
Roentgenologic Studies of Egiptiau and 
Peruvian Mummies , R L 3Ioodie, 292 

Sign of Babinski ■ Stud} of Ei olutioii of 
Cortical Dominance in Primates , T P 
Fulton and A D Keller, 590 

Special Cytology. Form and Functions of 
Cell in Health and Disease TevtbooK foi 
Students of Biolog} and Sledicine, E V 
Cowdr}, 593 

Sputum • Its Evamination and Clinical 
Significance, R Clifford, 754 
Techniques de lahoratoire appliquees au\ 
maladies de I’appareil digestif et de la 
nutrition ; 31 Labbe, H Labbe and P 
Nepveuv, 591 

T Iieoretischen Grundlagen und die praktische 
Verwendbarkeit der genchtllch medizln- 
ischen Alkoholbestimmung , E 31 P S3’id 
mark, 135 

Tiiberkiilose als Schicksal Eine Sammlung 
pathographischer Skizzen von Calvin bis 
Klabund 1509 1928, E Ebstein, 293 
Vitamins Sun ev of Present Knowledge , 
3Iedical Research Council, 754 
MIsdom of the Body, 3V. B Cannon, 753 
Books Received, 13G, 294, 430, 594, 755, 910 

Btain, alcohologenic diseases of, anatomic diag- 
nosis of, 562 

angioma venous and arteriovenous angiomas 
of brain, 895 

aspiration of particles of brain into respira 
toi} tract in Injur} to skull, 262 

basic principles of pathologic reaction in 
brain, 285 

thanges In case of fatal insulin shock, 131 
changes in malignant endocarditis, 561 


Brain — Continued 

<'}st: impaction of neuro-epithelial c}st in 
third ventricle of brain, 127 
hemorrhage; internal cerebial hemorrhage due 
to accident, 897 

hemorrhage, pontile, m }outli, 290 
hemorrhage, spontaneous diffuse siibarach 
noidal hemorrhage, 425 

hemorrhage ; spontaneous subarachnoid hemoi- 
rliage, 241 

histologic studies of brain In cases of head 
injuries, 97, 559 

medullo-epitheliomas of brain and retina, 895 
normal histology of infants’ brains, 406 
li.irasitic diseases of, comparative patholog} 
of, 414 

serologic demonstration of biain antigen in 
blood, 421 

stem in pneumonia, ’^461 
to brain transmission of submavillary gland 
virus in }oung guinea-pigs, 737 
tumors, histologic diagnosis of, 893 
tumors ; intracranial chordoma, 893 

Breast, fibrom}oma of, *794 
relation of fibroadenoma and chronic mastitis 
to sexual cycle changes in breast, *21 

Bi Cubans, H C • Parathyroid hormone; its 
regulatory action on parathyroid glands and 
toxic effect on tissues of rat, *649 

Blight's Disease See Nephritis 

Bronchial tree, dynamic, 239 

Bionchiectasis, bacteriology of, 883 

Bionchus, actiiiom} costs of bronchi and livei, 
204 

bronchogenic carcinoma, 115 
experimental massive atelectasis by bron- 
chial stenosis and its effect on pulmonarv 
tuberculosis in dogs, 286 
obstruction, pulmonary gas absorption In 
246 

Jtiucella See under Bacteria 

Bugher J C Two-color photomicrographic 
lantern slides from ordinary materials, 278, 
*870 

Uiiiiis, findings of diagnostic value on burnt 
and charred human bodies, 425 
identification of burnt bodies by means of 
teeth, 426 


Cabbage, effect of cabbage feeding on mor- 
pholog} of thyroid of rabbits, 239 

Gidaver, unusual, not previously reported 
cadaveric change, 427 

(kilnflcation mechanism of calcification in lieai t 
and aorta in livpervitaminosis D, *613 
of m}ocardiura in premature infant, *137 

C.ilcium, ammonium chloride osteoporosis on 
low and high calcium intakes at different 
ages, 271 

content of arteries of uterus, 734 
instance of metastatic calcification, 118 
mobilization and excretion of calcium fol- 
lowing overdosage with irradiated ergos- 
terol, 403 

Galculi: See also Gallbladder, calculi; Kldne}, 
calculi etc 

study of concretions b} x-ra}S, 410 

('.micro, S R • Effect of massive experlment.il 
hemonhages on dog’s "erythrone,” 276 
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Cancer; See also AdenocnrcUioma ; Sarcoma; 
Tumors; etc; and under names of organs 
and regions 


antlcarclnogenlc action of dlchlorodlethylsul- 
phlde. 236 

annaratus for preparation under standard con- 
ditions of highly potent carcinogenic agent 
in mice of low toxicity, 116 
association of tuberculosis and carcinoma, 743 


blood of patients with, 238 
clinical significance and application of histo- 
logic grading of cancers, 740 
colorimetric pn of malignant cells in tissue 
culture, 24S 

disease in mice treated rvlfii caicinogenic 
agents, 748 

experimental changes In serum reaction to- 
ward carcinoma cells, 257 
formaldehyde treatment of transplantable r.it 
carcinoma, o79 

group-specific and heterogeneous structures 
in lipoid antigen of malignant tumors, 422 
Idstogenesls of so-called "basal-cell carci 
noma,” 577 
in the Anamite, 570 


incidence of cancer in tarred and sheltered 
mice, 115 

International Cancer Research roundatlon. 
401 

is chimney-sneep’s cancer really extinct? 807 


lipoid content of malignant tumors. 421 
nature and etiology of, 576 
nutritional requirements in vitro of normal 
and malignant mouse epithelium, 115 
pathogenesis of adiposity In carcinoma, 422 


pathogenesis of carcinoids, 423 

tihosphatldo and cholesterol contents of not 
mal and malignant human tissues, 747 
potassium content of bone marrow in. 219 


precancerous changes In shin and sitin can- 
cer, experiments on, 579 
solubility of carcinoma lipoid in serum, 237 

unusual metastases of malignant tumors, re 
port of C cases, 429 

variations in lactic acid content of blood 
after roentgen treatment, 423 
vital staining of rabbit carcinoma, 114 


C.innon, F. R : Impaction of neiiro-cpithelial 
cyst in third ventricle of brain, 127 

hocal formation of antibodies by nasal mu 
cosa, 284 


Carbohydrate, chemoimmunological studies on 
conjugated carbohydrate-proteins, 741 
adsorbed on colloids as antigens, 574 
metabolism and mitochondria in liver, 242 

C.irbon monoxide, changes in papillary muscles 

. of heart in illuminating gas poisoning, 899 
tetrachloride, expeiimental pathology of liver; 
effects of caibon tetiachlorlde on normal 
and on restored liver after partial hepa- 
tectomy, *164 

Cartilage, repair of articular cartilage and re- 
action of normal joints of adult dogs to 
surgically created defects of articlar cartilage, 
joint mice and patellar displacement, 272 

Cells, causes of cell death in irradiated human 
tissue, 733 

effect of temperature on permeability of rest- 
ing and activated ceils to water, 274 

Cerebellum, autopsy technic for examining nasal 
sinuses and cerebellum, 263 

Cerebrospinal fluid, iodine content of, 364 


Cerebiosplnnl Fluid — Continued 
llnolvllc activity of blood scrum and ccrc- 
bibsplnal fluid after death, 731 

Ccstodcs, effect of fasting of host on cestodcs, 
278 

riiandler. .T. P. : Ammonium chloride osteo- 
jinrosis on low and high calcium lutaUcs at 
(llffercnt ages, 271 

Chester, lY. ; Llpoldgranulomalosls (type, Iland- 
Schilllcr-Chrlstlnn) ; report of case, *595 

Chlcl'Cnpox, flocculation tests for differential 
diagnosis of snialliiox and chlchcnpox, 742 

Chloroform, experimental pathology of liver ; 
clTect of chloroform on normal liver and on 
restored liver following parllal removal, 
*23.3 

Chloioma, aleuhcmia, myelogenous chloroma, 892 

Cholelithiasis : See Gallbladder calculi 

Clmlcsterol, adsorption of antigenic fracllon 
from .slcnhollc organ extracts, from lecltlilii 
and cliolcsicrol, .37,3 

and bile pigment in gnllhlnddcr Idle -of dog, 
.•>77 

.ind phosphatide contents of normal and 
malignant Iniman tissues, 747 
cholesterol-thorax In tiiherculosis (choles- 
terol pleurisy), 409 

Cliordoma, intracranial cliordoma, 893 


Cliorca, chronic progressive chorea, 360 

Clirlsllan-Scliiillcr syndrome, (llpoldgramiloma- 
(osls), *.39.3 

Clairchlll, T. P. : Producllon of gastric and 
duodenal ulcers in cxpcTlmcntnl cinchophen 
poisoning of dogs, *860 

Cinchophen, acute yellow ntropliy dtio to, 239 
effects in rats, 239 

poi.sonlng, iirodiiction of gastric and duodenal 
ulcers in exiicrlmcnial clnchojihcn poisoning 
of dogs, *800 

Cisternal pnnctiirc, sudden death following, 239 

Coccidla. simple method for slndy of .spnruln- 
tlo.i of coccidlal oocy.sts, *213 

Cnccldlosls. influence of diet on cxiicilmcntal 
eoccidlosls in chickens, 101 

Coitus, patliology of sudden death from natural 
causes during coitus, 201 

Cold, death by exposure to cold, 420 


Colilis, Ciaig complement-fixation test for ame- 
biasis in ciiroulc ulcerative colitis, 572 

ulcerative, due to cbronic Infection with 
I'lexnor-Y bncllhis, 570 

uiccralive, etiology of, 252 


Colon, actinomycosis of mesentery of, 201 
polypi coll, 99 

universal polyposis of colon with carcinom- 
atous transformation, 119 

Combustion, spontaneous, of human body, 7,30 
Complement, anticomplcmentary sera, 892 
so-callcd fractions of complement, 575 

Convulsions, experimental ventricular disloitlon 
.and convulsions In cat, 210 


, ,^^e.ac«Qn to foreign material in 
mernal study" iwo™'"’ Rnllbladder; oxperi- 


Copper, significance of copper, zinc and man- 
ganese in pathology, 249 


Conie.i, experimental tuherculosls of, celliiinr 
reaction In, 281 souiuar 


^"■'pus'luS hormon';'’' 27 f‘'‘‘= 
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Coryza : See Rhinitis, vasomotor 

Cotter, L. H. : Echinococcus cyst forming con- 
tent of rentrai hernia, 428 

Conifer, C. B. : Porphyrin pigments of bacteria. 
278 

raniopharyngeal duct, three different types of 
tumors arising from infundihuiar rests of 
craniopharyngeai duct, 287 

Cranium, aspiration of particies of brain into 
respiratory tract in injury to skuii, 262 
circumscribed osteoporosis of, 244 
erroneousiy interpreted gunshot wound of 
skuii, 749 

intracraniai chordoma, 893 
intracraniai pressure in its reiatlon to 
hyphophysis and cystic ovaries, 95 
Monro-Keiiie hypothesis of constant intra- 
craniai content, 240 

skeletal conditions in cranlorachischisis and 
cranioschisis, 100 

tangentiai gunshot wounds of skuii, 750 

Crank, 'P. P. : Transformation experiments witli 
biood of ieukemic chickens, '^660 

Crawford, B. L. ; Aiymphoid leukopenia and 
purpura liemorrhagica with acute miliary 
exacerbation of chronic pulmonary tuber- 
culosis, 585 

Creeping eruption, ancyiostoma braziliense and 
etioiogy of creeping eruption, 565 

Crime, importance of medicolegal expert at 
scene of crime, 260 

Criminals, swallowing of foreign bodies by im- 
prisoned criminals, 900 

Cyanides, hydrocyanic acid gas poisoning by 
absorption through skin, 258 

Cyst, congenital cyts of lung, *627 

Cystitis ; See Bladder, inflammation 

Czaja, Z. G. ; Experimental fat embolism of 
myocardium in dogs, 127 


Davidsohn, I. ; Appendicitis in measles, 127, 
*757 

Davis, C. I. : Rupture of esophagus, report of 
2 cases, 586 

Davis, ,T. E. : Preservation of thin sections of 
tissue in natural colors, *372 

Davis, P. E. : Lymphosarcoma with unusual 
metastases in 13 months old Infant, 584 

Death, pathology of sudden death from natural 
causes during coitus, 261 
sudden death from natural causes in adults, 
261 

Dementia Paralytica : See Paralysis, general 

Dermatophytes, classification of, 269 

Dermoid cysts, origin of teeth in dermoid cysts; 
some reflections on enigma of teratoma, *323 

DeSanto, D. A. : Instance of metastatic calci- 
fication, 118 

Dextran, immunological reactions between dex- 
tran polysaccharide and some bacterial 
antisera, 574 

Diabetes, cystitis emphysematosa in a diabetic 
patient, 130 

effect of sodium hexosediphosphate on diabetic 
and normal animals, 95 
gangrene in, 406 

Diamond, M. : Calcification of myocardium in 
premature Infant, *137 

Diaphragm, primary angiofibroma of, 579 


Dioxyphenylalanine reaction in general pathol- 
ogy, 120 

reaction, simple technic for, 121 

Diphtheria, active immunization against diph- 
theria, 419 

I)lph 3 -llobothrium latum Infestation on eastern 
seaboard, 569 

Distemper, silent infection of man by virus of 
distemper, 888 

Doan, C. A. : Bone marrow in neutropenic 
states and problem of mj’eloid stimulation, 
276 

Doctorates in bacteriology and pathology 
granted by American universities (1931- 
1932), 555 

Drowning, murder by drowning, 581 
fearing of mucous membrane of stomach in 
death by drowning, 427 

Duodenum ulcer following damage to adrenal 
glands, 273 

Dura mater, traumatic subdural hematoma. £40 

Dyes: See also Stains and Staining 

Dysentery, antigenic relationship of Shigella 
dispar, 890 

blood antigens in Bacillus paratj’phosus B 
and Bacillus dysenteriae Shiga, 419 
reiatlon of blood antigens in Bacillus para- 
typhosus B and Bacillus dysenteriae Shiga 
to certain animal cells and to human red 
blood cells, 575 

variants of Bacterium paradj'senteriae and 
Bacterium morgani, 739 

Dystrophy, adiposogenital, 245 


Echinococcosis forming content of ventral her- 
nia, 428 

of lung, secondary bronchogenic, 886 

Ectodermoses : See Skin diseases 

Edema structural changes in skin in chronic 
hereditary edema of extremities (Mllroy’s 
disease), 561 

Eggerlh, A. H. : Occurrence of bacteroides In 
feces, 279 

Eisenberg, A. A. : Pheochromocj’toma of supra- 
renal medulla (paraganglioma), a clinico- 
pathologic study, *818 

Spheroidal cell carcinoma (seminoma) of epi- 
dld.vmis not involving testicle, 123 

Electric shock, histologic findings in skeletal 
muscles following, 562 

Electrocardiogram : See under Heart 

Embolism, experimental fat embolism of mj'o- 
cardium in dogs, 127 

pulmonary, and thrombosis ; comparisons of 
frequencj’ in clinics of central Europe and 
North America, with reference to Increase, 
*215 

Emmons, C. W. ; Classification of dermato- 
phytes, 269 

Enccpiialitis, chronic progressive subcortical en- 
cephalitis, 559 

encephalitogenic power of vaccinia virus, 739 

in measles, 561 

yellow fever encephalitis of monke 5 ', 566 

Endamoeba histolytica, cultural and immuno- 
logical methods of diagnosing Infections 
with, 583 

Endaortitis, tuberculous, 254 

Endarteritis obliterans, telangiostenosis under- 
lying process in endarteritis obliterans and 
other vascular diseases, 730 
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Kndocarditls, acute bacterial endocarditis duo to 
bacterium acidl-lactlcl, 5C9 
•lortlcoventricular fistula with cncraftcd acute 
bacterial endocarditis, 12G 
due to Bacillus influenzae, 111 
enterococcus, 889 

ennocDccal, isolated necrotlzlnR arteritis and 
sulmcute Kloraerulonephritls In, 2GG 

I'onococcus, 405 

malignant, brain changes in, 5G1 
subacute bacterial endocarditis superimposed 
on rheumatic aortic valvular disease with 
no previous Involvement of mitral valve. 
117 

Kndoeavdlum, congenital endocardial and myo- 
cardial fibrosis with calclflcatlon, 129 

Endothelioma, porithelial, of bulbl pllorum, 579 
Enteritis; See Intestine, disease 
Epidermis ; See Skin 

Eiildldymls, spheroidal cell carcinoma (semi- 
noma) of epididymis not Involving testicle, 
123 

Epilepsy, cholesterol content of blood in epi- 
lepsy and in feeblemindedness, 732 

Epinephrine: See Supraren.al Preparations 

Epiphyses, action of paratliyroid hormone cii 
epiphyseal Junction of young rat, *00 

Epitheliomas, multiple, originating from con- 
genital pigmented nevl, 893 

Ergosterol, calcification following massive doses 
of vlosterol In experimental bovine tubercu- 
losis of guinea-pigs, 5G7 
effect of, on experimental chronic hyper- 
parathyroidism, 723 

effect of irradiated ergosterol on calcification 
In pulmonary tuberculosis, 508 
In experimental fibrous osteitis, *471 
mobilization and excretion of calcium follow- 
ing overdosage with Irradiated ergosterol, 
403 

toxicity of irradiated ergosterol, 404 
Erythrocytes, elliptic human erythrocytes, 720 
hematopoietic effect of nuclear extractives ob- 
tained from red blood cells of fowl, *498 
megaloblast as normal stage In development 
of erythrocyte, 2SC 

"Erythrone," effect of massive cxperlment.il 
hemorrhages on dog's "erythrone," 27G 

Esophagus, acantliosis nigricans with Involve- 
ment of, S82 
leidioplakia of. 577 

primary idiopathic muscular hypertropb- of 
esophagus with narrowing of lumen, *709 
rupture of, report of 2 cases, 580 
Eunuchoidism in man, 725 


Fallopian tube, lymphatic vessels of, 728 

Farber, S. ; Hyaline membrane In lungs, 
descriptive study, *437 

HyaUne membrane in lungs, experimental 
study, *450 

Fat embolism of myocardium in dogs, experi- 
mental, 127 

glycogen In adipose tissue, 249 
mobilization in starvation, 242 
pathogenesis of adiposity In carcinoma, 423 
Feces, bacteroides in, 279 
tubercle bacilli in, diagnostic significance, 415 
Feeblemindedness, cholesterol content of blood 
In epilepsy and In feeblemindedness, 732 


Eeltis. pneumonic changes In live months' fetus, 
129 

Flbro-adcnoma. relation of fibro-ndenoma and 
chronic mastitis to .sexual cycle changes In 
breast, *21 

Fibroblasts, age factor In velocity of growth of 
fibroblasts In healing wound. 211 
races of common fibroblasts, 403 

FIbromyoma of breast, *794 

FIshback, D. K. : JletaboIIsm In aciilc molec- 
ular degeneration of striated muscle: vari- 
ations produced In glycogen, lactic ,ncld and 
pbospbonis of ninscle, *201 

FIshback. IT. It. : Metabolism In acute molecular 
degeneration of striated muscle ; variations 
produced In glycogen, lactic add and jdios- 
phoriis of muscle, *204 

Fistula, biliary, splenectomy In dogs with bili- 
ary fistula ; overproduction of biliary pig- 
ment, 273 

Flclslicr, M. S. : Infiucncc of concentrnllon of 
some organic solvents on preclpllatton and 
denalurizatlon of scrum proteins and anti- 
bodies, 284 

Food poisoning, apparently due lo slaphylococ- 
cus. 413 

Foramen ovale, sclerosis and aneurysm of piil- 
moimry artery with patent foramen ovale, 
5C,3 

Forbns, IV. D. : Autopsy table, *50fi 
Translucent projection screens, *311 

Foreign bodies, swallowing of foreign bodies by 
Imprisoned criminals, OOQ 

Formaldehyde treatment of transplantable rat 
carcinoma, 579 

Fowl-pox virus, resistance to hc.at and disin- 
fectants of prolcln-frco cluatcs of a bac- 
teriophage and fowl-pox virus, 41.3 

Fox, II. ; Comparative palliology of arterio- 
sclerosis, 580 

Frnmbcsl.i, experlmcnt.al yaws, 509 

Freezing, death by exposure to cold, 420 

Fungi, soluble specific substances from yeast- 
Ilkc fungi, 745 

Fiirlb, .T. ; Transfusion experiments with blood 
of leukemic chickens, *000 


Gaonon, B. : Bacteroides In feces, 279 
Calnctosldes and lipoid mefahollsrn, 735 
nallblnddcr, acute pyemic cholecystitis, *140 

bile iilgment and cholesterol In gallbladder 
bllo of dog, 877 

c.-ilcull, experimental production with review 
of literature, *00 

mclanocarclnoma of, primary, 57s 

pancreatic ferments In bile of gallbladder, 410 

reaction to foreign material In normal and 
In infl.imed gallbladder; experimental 
study. *850 

tapeworm of human gallbladder, 889 

Ganglion, malignant melanotic tumour of 
, ganglion cells arising from thoracic sympa- 
thetic ganglion, 748 

Ganglioneuroma, 892 
Gangrene, diabetic, 400 

Gastro-Intestinal Tract, carcinoma of gastro- 
tejunal stoma following operations for pep- 
tic ulcer, 558 

vascular lesions In mercury poisoning, *152 
Glardlat canals, localization of, as affected l)y 
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(JIbson, S. : Carcinoma of stomach in child 
aged 3 years, 289 

Ginger paralysis, 558 

Glanders in a woman, 888 

Glandular fever — protozoal nature of experi- 
mental disease, 413 

Glioblastoma multiforme, some features of, 894 

Giioraas, blood supply of, 894 

Glucosides and vaccination with virulent bac- 
teria, 421 

(ilycogen in adipose tissue, 249 

Goiter, anterior lobe of pituitary gland and 
hj-perthyroidism, 272 
geographic pathology of, 879 
occurrence of a calcareous arterial lesion in 
goiter, *353 

Gonococcus, effect of sodium ricinoleate on, 412 
endocarditis, 405 

endocarditis, isolated necrotizing arteritis and 
subacute glomerulonephritis in, 266 

Graef, I. ; Subacute bacterial endocarditis 
superimposed on rheumatic aortic valvular 
disease, 117 

Granuloma, cardiac lesions in rheumatic gran- 
ulomatosis. 72'9 

malignant, general characteristics of, 728 
rheumatic, cytologic studies on, 727 

Grauer, K. C. ; Production of osteitis fibrosa 
with overdoses of vitamin D, 271 

Greenspan, E. B. : tjnusual adenocarcinoma of 
stomach, 266 

Growth, production of growth regulator by As- 
pergillus niger, 254 

Gruhzit. 0. M. : Sulphide anemia; nonspecific 
action of antianemic substances, 277 


Haoerty, C. S. ; Carcinoma of stomach in child 
aged 3 years, 289 

Ham. A. TV. ; Mechanism of calcification in 
heart and aorta in hypervitaminosis P. 
*613 

tland-Schiiller-Christian, lipoidgranulomatosls 
(type, Hand-Scliuller-Christian) ; report of 
ease, *595 

Ilansmann, G. H. : Vascular lesions of gastro- 
intestinal tract in mercury poisoning, *152 

Hart, G. TV. ; Bapid physiologic test for corpus 
luteum hormone, 272 

llawldns, lY. B. : Splenectomy in dogs wltli 
biliary fistula ; overproduction of biliary 
pigment, 273 

Haythorn, S. R. ; Types of response in labo- 
ratorv animals to human strains of asper- 
gllliis, 280 

Head, dissimulation of severe gunshot wound 
of liead, 900 

histologic changes in brain in fatal injury to 
head, 559 

Heart: See also Endocarditis; myocarditis 
anomaly ; truncus arteriosus communis persis- 
tens ; criteria for identification of common 
arterial trunk, with report of case witli 4 
semilunar cusps, *071 

Idood cysts on heart valves of new-born in- 
fants, *810 

Iwown pigment of heart muscle, amount and 
arrangement of, 730 

calcification in heart and aorta in Iiyper- 
vitamlnosis B, mechanism of, *613 
clianges in papillary muscles of heart in 
illuminating gas poisoning, 899 


Heart — Continued 

disiilaced, unusual case of left-sided displace- 
ment of heart, 405 
displacement; ectopia cordis, 584 
electrocardiogram; localization of experi- 
mental ventricular myocardial lesions by 
electrocardiogram, 723 

enlargement, marked, in infancy due to 
parenchymatous myocarditis, 903 
hemorrhage into ovarian stroma in mitral 
stenosis, 726 

lesions in scarlet fever, streptococcus infec- 
tions and rheumatic granulomatosis, 729 
localization of experimental ventricular myo- 
cardial lesions by electrocardiogram, 723 
malformation, pathogenesis of, 244 
relation of heart weight to basal metabolism 
,as varied by thyroid administration, 877 
rupture, spontaneous, 259 
rupture of left ventricle from internal causes, 
425 

subacute bacterial endocarditis superimposed 
on rheumatic aortic valvular disease wltli 
no previous involvement of mitral valve, 
117 

water and other inorganic constituents in 
heart muscle of tuberculous patients, 246 

Heinrich, A. : Aorticoventrlcular fistula with 
engrafted acute bacterial endocarditis, 126 

Ilektoen, L. : James Bryce and his test for 
perfect vaccination ; a forgotten chapter in 
history of immunology, *837 

Hellwig, C. A. : Scientific basis of biopsy in 
tumors, *517 

llelpern, JI. : Isolated necrotizing arteritis and 
subacute glomerulonephritis in gonococcal 
endocarditis, 266 

Hcmangio-endothelioma of thyroid, 578 

Hemangioma, capillary haemangioma of spinal 
cord associated with syringomyelia, 99 
diffuse hemangiomatosis of spleen, 881 
endemic hemangiomatosis of chickens, 896 

Hematoma, traumatic, subdural, 240 

Hematopoietic effect of nuclear extractives 
obtained from red blood cells of fowl, *498 

Hemoglobin, regeneration of hemoglobin as 
modified by abnormal conditions of liver, 
270 

renal threshold for hemoglobin In dogs unin- 
fluenced by mercury poisoning, 402 
renal thresholds for hemoglobin in dogs, 241 
tolerance for mercury poisoning increased by 
frequent hemoglobin injections, 402 

Hemoptysis, tuberculosis of bronchial nodes ns 
cause of severe hemoptysis in old people. 
253 

Hemorrhages, effect of massive experimental 
hemorrhages on dog's “erythrone,” 276 
normal plasma protein eoncentration in spile 
of loss by bleeding, 247 

llep.atitis : See Liver 

Hernia, echinococeosis forming content of 
ventral hernia, 428 

Herpes, effect of testicular passage on virus of. 
250 

virus of, 883 

Higgins, G. M. : Experimental pathology of 
liver; restoration of liver after partial 
surgical removal and ligation of bile duct 
in white rats, *42 

Experimental pathology of liver; restoration 
of liver of domestic fowl, *491 
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IIIrIi frequency currents, biologic action of, 217 
Hotlgltin’s Disease ; See LymiiUoRranulomn 

Holley, S. W. : Cellular reaction In c\peil- 
mental tuberculosis of cornea, 281 

HoolTOorm; Ancylostoma brnrlUcnse and 
etiology of creeping eruption, 505 
diseases in Costa Rica, postmortem findings, 
103 

sUn reactions to Xccator anieilcanus In 
persons infected ssltU common intestinal 
parasites, 891 

HopKlns, J. G. : Some problems in medical 

mycology, 208 

Hospers, C. A. : Evpcrimcntal production of 

gallstones with rcTiew of literature, *00 

Hudack, S. S. ; Normal and pathologic 
permeability of bmiphatlc capillaries, 271 

Humphreys, E. M. : Truncus arteriosus com- 
munis persistens; criteria for Idontillcatloii 
of common arterial trunk, wltli report of 
case Pith 4 semilunar cusps, *071 

Hyaline bodies, genesis of lij aline bodies in 
tissues, 100 

membrane In lungs, descriptive study, ♦ 137 
membrane in lungs, experimental study, •1.10 
Hydatid Cyst : See Echinococcosis 
Hjdrophobla ; See Rabies 
Hymenolepis nana, 303 
Hyperglycemia ; Sec Rlood sugar 
Hyperparathyroidism: See under Parathyroid 

Hyiicrsensitlvcncss : See Anaphylaxis and 

Allergy 

Hypertension: See Rlood piessurc, hlgli 

Hyperthyroidism ; See Thyroid 

Hypervltamlnosis : See under Vitamins 

Hypodhrosis universalis (abnormal tissue 
friability), 730 


Icterus; See Jaundice 
Ileum : See Intestines 
Illuminating Gas : Sec Carlron monoxide 

Immunity, effect of benrene and turpentine on 
production of Immune substances, 418 

effect of lead on production of immune sub- 
stances, 418 

immune sera against fowl-tumour vliuses, 418 

immunization with lecithin from human brain. 
575 

rule of conditional reflexes in immunity, 573 

rOle of retlculo-cndothcllal sy.stcm In, 420 

Immunization, protective action of antibodv in 
immunized animals deprived of leukocytes. 


Infant— Coutintted 

calclllcntlon of myocardium in premature in- 
fant, *1.37 

exhumation of ncw-boin infants, 230 
laryngeal wound in new-born Infant due to 
attempts at revival, 421 
mononuclear crythrophagocjtosls In blood of 
new-born Infant, 403 

significance of foreign material In Intestines 
of ncw-boin Infant In proving Infanticide, 
899 

Infections, changes In polymorphonuclear Ictiko- 
cjtcs in infections, 407 
Influence of liver extract and acute infection 
on reticulocytes and hone mairow of 
pigeons, *774 

seiologlcal reactions with hemolytic sticpto- 
coccl In acute hacteilal infections, 373 

lufertlous Diseases, epidemic diseases among 
wiid animals, 109 

icUculo-cndolhclial aivpnratus In. 713 

twflanuwaUow, factors tutlucnclng leukocytic 
emigration In acute Inflammation, SSI 
fixation by Inflammatory icactlon, 283, 877 
origin of mlgr.stoiy cells of acute inflamma- 
tion, 880 

Influenza, association of pneumococci, hemo- 
philus Influenzae, and strcptococcns bemn- 
lytlcus wltli corvza, pbaryngltls and 
sinusitis in man. 737 

RacIIItis Influon/ae, as cause of endocarditis, 
111 

sepsis due to Raclllus infliicnz.ic. 889 
spcclflclly of streptococci isolated in, 279 

Inglcby, 11. : Relation of flbro-adenoma and 
clironlc mastitis to sexual cycle changes 
In breast, *21 

Insulin, changes In brain in case of fatal In- 
sulin sliock, 131 

Internal Secretions : Sec Endocrine Glands 

Intestine, adenocarcinoma in Jleckel’s diveilieu- 
lum, prirnniy, 717 

carcinoids of small Intestine, 201. 890 
diverticulum; meconium peritonitis, n hUhcrlo 
tindescrllicd form of intia-uteilne ])cifor.i- 
tlon of Jlcckcl's diverticulum. *30 
lymphogranulomatosis, 882 
slgnlflcanco of foicign material in intestine of 
new-born Infant In pioving Infanticide, 899 

Iodine content of cerebrospinal fluid, 504 
ciloct of, on tubercle baciUus and experi- 
mental tnlierculosis, 881 

lion, accnmnlation of Iron In tuberculous areas. 
108 

content of aitcrioscleintic aorta . 730 
in liver and in spleen after dostiucllon of 
blood and after Uanstuslons, 732 


Immunology, James Bryce and his test f 
perfect vaccination; a forgotten chapter 
history of immunology, *837 


Inclusions, intranuclear and 
elusions (“protozoan-Hke 
salivary glands and other 
fants, 560 


cytoplasmic in- 
bodlcs”) In 
organs of In- 


intramiclear inclusions in monkeys unacr 
named by specific signs of dIsc,Tsc. 50( 


Industries; occupational melanosis, 238 
^"^‘‘bornf 102 ^“® mucosus infection of new- 

'*'fants,^^llo“ new-born in- 


Isnacs, R. : Mcgaloblast ns normal singe in 
development of erythrocyte, 28C 

Islands of Langcihans; See Dancrens 


Jacobi, JI. : Aortlcovontrlculnr fistula wltli en- 
grafted acute bacterial endocarditis, 12G 

J.icobs, 3V, r. ; Congenital endocardial and 
myocaulinl fibrosis with cnlclflcnflon, 129 

.lacohson, S. A. : Rone lesions In rats pro- 
duced by suhstltntlon of hervlliiim foi 
calcium In diet, 272 

Jalfo. H. li.; Ammonium chloride osteoporosis 
on low and high calcium Intakes at difler- 
ent ages, 271 
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Jafte, H. L. — Continued 
Factors Influencing types of bone resorption, 
432 

JalTe, K. H. : Jlorpiiology of inflammatory 
defense reactions in leukemia, *177 

James, A. E. : Congenital cyst of lung, *627 

Jaundice, hemolytic, pathology of, 428 

recurring jaundice with report of biopsy, 
901 

Johnston, J. M. : Brain stem in pneumonia, 
*401 

Joints, repair of articular cartilage and re- 
action of normal joints of adult dogs to 
surgically created defects of articular 
cartilage, joint mice and patellar displace- 
ment, 272 

Jones, H. W. : Alymphoid leukopenia and 
purpura hemorrhagica ivlth acute miliary 
exacerbation of chronic pulmonary tuber- 
culosis, 585 

Hematopoietic effect of nuclear extractives 
obtained from red blood cells of fowl, 
*498 


Kennedy, P. J. : Congenital cyst of lung, *027 
Patliology of shock, *300 

Kenny, F. E. ; Marked enlargement of heart in 
infancy due to parenchymatous myocarditis, 
903 

Keratosis, follicular, histology of, 882 

Kidney, calculus, bone within, 727 
contracted, in childhood, 243 
correlation of mitochondrial alterations in 
renal epithelium with secretory activity as 
determined by extravital method, 275 
embryonic tumor of kidney in fetus, 255 

experimental nephritis produced by styryl 
quinoline compound no. 90, 879 
Influence of age on compensatory renal hyper- 
trophy, 878 

isolated necrotizing arteritis and subacute 
glomerulonephritis in a case of gonococcal 
endocarditis, 200 

necrosis, metastatic medullary, 102 

pathologic basis of symptoms in nepliritis. 
725 

pyelonephritic contracted kidney, 731 
renal threshold for hemoglobin in dogs unin- 
fluenced by mercury poisoning, 402 
uric acid Infarcts of kidney of new-born in- 
fant, histochemical studj% 730 

King, E. S. J. : Origin of teeth in dermoid 
cysts ; some reflections on enigma of 
teratoma, *323 

Kitchen, S. F. : Vaccination against yellow 
fever with virus fixed for mice and im- 
mune serum, 281 

Kllpple-Feil syndrome, 98 

Knee, mucous cysts of, 882 
synovial sarcoma of knee joint, 897 

Kocli, Robert Koch-Heft, 571 

Krumbhaar, E. B. : Effect of massive experi- 
mental hemorrhages on dog’s "erythrone," 
270 

Kugel, V. H. : Llpoidgranulomatosis (type, 

Hand-Schiiller-Chrlstian) ; report of case, 
*595 

Kunde, M. M. : Some pliysiologic effects of 
acetone. 273 

Kupffer cells, normal fat content of Kupffer 
cells ; histologic study, *345 


Laboratory technic, preservation of thin 
sections of tissue in natural colors, *372 

de la Chapelle, C. : Subacute bacterial endo- 
carditis superimposed on rheumatic aortic 
valvular disease, 117 

Racquet, A. M. : Experimental pathology of 
liver; effects of carbon tetrachloride on 
normal and on restored liver after partial 
hepatectomy, *104 

Lactic Acid : See Acid, lactic 

Laidlaw, G. F. : Dioxyphenylalanine reaction 
in general pathology, 120 

Lantern slides; two-color photomicrograpliic 
lantern slides from ordinary materials, 278, 
*870 

luirsell, 0. : Hematopoietic effect of nuclear 
extractives obtained from red blood cells 
of fowl, *498 

Laryngotracheitis, infectious, histopathology in 
chickens, 107 

Infectious, of chickens, 100 

Larynx, wounds in new-born infant due to 
attempts at revival, 424 

Lead bullets, peculiarities of marks of cloth- 
ing on lead, 898 

content of human bone, 734 
effect of lead on produetlon of immune sub- 
stances, 418 

Learner, A. : Blood cysts on heart valves of 
new-born Infants, *810 

Lecithin, adsorption of antigenic fraction from 
alcoholic organ extracts, from lecithin and 
cholesterol, 575 

immunization with lecithin from human brain, 
575 

Leishmaniasis, agglutination in, 114 

Leprosy, cultivation of B. leprae with experi- 
mental lesions in monkeys, 567 

Leukemia, acute myeloid leukemia with unusual 
features, 432 

agranulocytosis and myelogenous leukemia in 
2 sisters infected with same micro- 
organism, 110 
congenital, 101 

cultures of leukemic blood leukocj'tes, *295 
morphology of inflammatory defense re- 
actions in, *177 

origin of infiltrating cells in transmissible 
lymphatic leukemia of mice, 275 
transfusion experiments with blood of 
leukemic chickens, *600 

Leukocytes, agent of fowl leucosis, 738 

changes in polymorphonuclear leukocytes in 
infections, 407 

cultures of leukemic blood leukocytes, *295 
direct observation in vitro of phagocytosis by 
macrophages and polymorphonuclear leuko- 
cytes, 282 

monocytosis in pulmonary tuberculosis, 415 
new strain of chicken leukosis, 890 
protective action of antibody in immunized 
animals deprived of leukocytes, 284 
response in man to Dick toxin witli refer- 
ence to eosinophil changes, 744 

Leukopenia, alymphoid leukopenia and purpura 
hemorrliaglca with acute miliary exacerba- 
tion of chronic pulmonary tuberculosis, 
585 

Leukoplakia of esopliagus, 577 

Leukosis : See under Leukocytes 

Levine, V. : Normal fat content of Kupffer 
cells; histologic study, *345 
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iCTteon. s. A.-. Blood cysts on heart valves 
of ne^^-l)orn infants, *810 

Iie\y, J-: Setcrc case of alUalosis, 587 

Lichtenstein, L. : XJnhcrsal pobposis of colon 
\Mth carcinomatous transformation, iin 

Lillie. K. D. : Ilomanowsky stainluK of tissues 
uith ImlYercd solutions, *515 

Lintgen, C. B. ; Bctopla cordia. 581 

liipases, experiments with pulmonary Upases, 
576 


Lore, J. G.: KMicrImental pathology of liver; 
effect of phosphorus on nornial and on 
restored ll\cr following partial hepatectomy 
in albino rat, *037 

HicU6, B. : Blfcct of temperature on per- 
nieablllty of testing and actlrntcd cells to 
water, 274 

Lungs, adamantinoma with metastasis to lungs, 
120 

asbestosls body In lung. 728 
cancer; clinical and roentgenologic observa- 
tions of .Toachlmsthal cancer In lung, 897 


Lipogranulomatosis, etiology of, 101 
l.ipoid, aortic lipoid deposits In children, 730 
cellulat hjperplasla In bmiihogranulomatosls, 
731 

chemistry of xanthogranulomatosls, 735 
content of malignant tumors, 121 
deposits, locallration of, 91 
metabolism and galactosldes, 735 
resorption and excretion of lipoids .itlcr a 
single administration, 91 

Lipoidgranulomatosis, (tjpe. Hand-Schiillcr- 
Chrlstlan) ; report of a case, *595 

Lher, actinomycosis of bronchi and, 204 
acute yellow atrophy due to clnchophcn. 259 
anatomical changes In lUers of dogs follow- 
ing constriction of heiiatlc reins, 407 
circulation of Its or In relation to restoration 
following partial removal, 280 

experimental pathology, elfcets of carbon 
tetrachloride on normal and on restoicd 
liver after iinrtlal hepatectomy, *101 
experimental pathology of liter; otYccl of 
chloroform on normal liter and on 
lestored liter following partial remotal, 
*335 

experimental pathology of lit or ; efteet of 
phosphorus on normal and on restored 
liver following partial hepatectomy In albino 
rat, *037 

experimental pathology of liter, restoration of 
liter after partial hepatectomy and partial 
ligation of portal teln, *181 
experimental pathology of liter; restoration 
of liver after partial surgical icmoval and 
ligation of bile duct In wblto rats, *42 

experimental pathology of liter; restoiatlon 
of liter of domestic fowl, *491 

extract; influence of liver extract and acute 
infection on reticulocytes and bone marrow 
of pigeons, *774 

iion in liver and in spleen after destruction 
of blood and after transfusions, 732 

mitosis In hepatic metastascs of malignant 
tumors, 256 


carclnoina of, primary, 257 
collapse; atelectasis ns a factor In ctolution 
of chroitlc flhrohl pulmonary tuberculosis, 
409 

collapse; atelectasis In pulmonary tubcrcti- 
losls, 109 

collapse, experimental masslto atelectasis by 
brouclilal stenosis and Its clTccl on pul- 
monary tubcreiilosls In dogs, 280 
cyst of, congcnUal. *027 

ecblnococcosls ; secondary bronclingciilc 
ccblnococelc cysts of lung, 88G 
Idstologlc examinations of lungs In legal 
medicine, 581 

livnlli’c membrane In lungs, dcscriptlic study, 
■ ♦ 137 

Iix-nlinc membrane In lungs, experimental 
'.study, *150 

relation of bypcrsonsllhencss to lesions In 
lungs of rabbits Infected with pneumococci. 
742 

lesidratory mechanics of, 730 
sarcoma, primary, 578 
syphilis of lung. 731 

lubcrcutosls : Sec Tuhcrculosls, pulmounry 

I.vmph Nodes, hronchlal, tuberculosis In adults, 
415 

tuberculosis of bronchial nodes as e.uiso of 
hemoidysls In old people, 253 

l.ymphatlc caplllnry, permeability of, 878 

normal and pathologic permcahllity of 
lymidiatic cni)niarles, 271 

Lymphocytosis, experiments on aente lympho- 
cytosis, 411 

l.ymphogrnniilomn, etiology and pathogenesis of 
iympboginnulomatosls, .8.86 
IngiiInnI, 110, 288 
inguinale, subaculo, 887 
Iiigiilimlc, virus of. 890 
Intcslhuil, 882 

lljmld eollnlar hyperplasia In lympho- 
gianulomatosls. 731 

lymphogranulomatosis, 100 


normal fat content of Kuptfer cells ; histologic 
study, *345 

regeneration of hemoglobin as modlfted by 
abnormal conditions of liver, 269 

relationship between carbohydrate metabolism 
and mitochondria in liver, 242 
lemoviil; effects of total removal of liver In 
monkey (Macacus rhesus), 273 

Lloyd, W. : Vaccination against yellow fever 
with virus fixed for mice and immune 
seium, 281 


Lneh, L : Anterior lobe of pituitary glam 
and hyperthyroidism, 272 

Loescli, J. ; Studies of plasma proteins, 901 

Long, E. E. ; Cellular reaction In cxpeiimenta 
tuberculosis of cornea, 281 


tiansmlsslon of Inguinal lymiiliogranuloma to 
guinea-pigs, 110 

tiansmlsslon of Inguinal lymphogranuloma to 
labblts and guinea-pigs, 111 

Lymphosarcoma with unusual metnstasos in 13 
months old Infant. 584 

Lysozyme and tuberculosis, 573 


MacCallum, P. : Origin of teeth in dermoid 
cysts ; some reflections on enigma of 
teratoma, *323 


McClugago, H. B. : Pathologic physiology 
parathyroid glands, *79 


of 


McCvitcbcon, 51. ; Effect of temperature on 
peimenbllUy of resting and activated colls 
to water, 274 
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JlcJunUln, r. A. : Parathyroid hormone ; its 
regulatory action on parathyroid glands 
and toxic effect on tissues of rat, *049 

iIcKee, C. M. : Protective action of antibody 
In Immunized animals deprived of leulvo- 
cytes, 284 

McKinley, E. B. : Some general considerations 
and new classification of virus diseases, 
280 

McKinley, H. A. : Three different types of 
tumors arising from infundibuiar I’ests of 
craniopharyngeal duct, 287 

McLaughiin, C. : Duodenal ulcer following 
damage to adrenal glands, 273 

McJIaster, P. D. : Normal and pathologic 
permeability of lymphatic capillaries, 274 

Macrophages, direct observation in vitro of 
phagocytosis by macrophages and poly- 
morphonuclear leukocytes, 282 

Maddock, S. J. : Effects of total removal of 
liver in monkey (Macacus rhesus), 273 
Bepair of articular cartilage and reaction of 
normal joints of adult dogs to surgically 
created defects of articular cartilage, joint 
mice and patellar displacement, 272 

Malta Eever; See Undulant fever 

Manganese, significance of copper, zinc and 
manganese in pathologj’, 249 

Mann, F. C. : Circulation of liver in relation to 
restoration following partial removal, 28G 
Experimental patholog of liver; restoration of 
liver of domestic fowl, *491 

Marmorston-Gottesman, ,T. : Isolation of organism 
of Bartonella murls ancmfa, 285 

Mastitis : See Breast 

Jleasles, appendicitis in measles, 127, *757 
encephalitis in measles, 5G1 

Meckel’s Diverticulum : See Intestines, diverticu- 
lum 

Meconium peritonitis, a hitlierto undescribed 
form of intra-uterine perforation of 
Meckel’s diverticulum, *50 

Medal, JIanson medal, 93 
Trudeau medal, 93 

Mediastinum, stenosis of superior vena cava due 
to mediastinal tuberculosis, 128 

Medicolegal expert, importance of medicolegal 
expert at scene of crime, 2G0 

Medium : See under names of bacteria, i. e.. 
Tubercle bacilli : etc. 

Medullo-epitheliomas of brain and retina, 895 

Meeker, L. H. : Malignant carcinoid of ileum, 
2G4 

Melanocarcinoma, primary, of gall bladder, 578 

Melanosis, occupational, 258 

Melnick, P. ,T. : Fibromyoma of breast, *794 

Meninges, relationship of subarachnoid and 
perineural spaces, 98 

Meningitis, tuberculous, relative incidence of 
human and bovine tubercle bacilli in, 251 
tuberculous, tryptophan test in, 582 

Slenlngococcus, antigenic properties of carbo- 
hydrate and protein fractions t/f meningo- 
cocci, 417 

standardization of antimeningococcic serum 
by polysaccharide precipitin test, 744 

Jlenldn, T. : Mechanism of fixation by in- 
flammatory reaction, 283 

Mercury poisoning, vascular lesions of gastro- 
intestinal tract in, *152 


Mercury — Continued 

renal threshold for hemoglobin In dogs unin- 
fluenced by mercury poisoning, 402 
retention in body, 249 

tolerance for mercury poisoning increased 
by frequent hemoglobin Injections, 402 

Meronze, D. R. : Case of primary squamous 
cell carcinoma of thyroid. 587 

Merrill, M. H. ; Influence of concentration of 
some organic solvents on precipitation and 
denaturlzation of serum proteins and anti- 
bodies, 284 

Metabolism, relation of heart weight to basal 
metabolism as varied by thyroid adminis- 
tration, 877 

Metacarpus, osteoblastic osteoid tissue-forming 
tumor of metacarpal bone, 894 

Microbiologic investigations In legal medicine. 
582 

Jlilk, streptococci of milk-borne septic sore 
throat and scarlet fever, 570 

Milles, G. ; Stenosis of superior vena cava 
due to mediastinal tuberculosis, 128 

Milroy’s disease, structural changes In skin in 
chronic hereditary edema of extremities 
(Milroy’s disease), 5G1 

Mitochondria, correlation of mitochondrial 
alterations in renal epitltelium witli 
secretory activity as determined by extra- 
vital method, 275 

relationship between carbohydrate metabolism 
and mitochondria in liver, 242 

Jlitral stenosis, hemorrliage into ovarian stroma 
in, 720 

Monocytes : See Leukocytes 

Monro-Kellie hypothesis of constant intracranial 
content, 240 

Sloon, V. H. : Pathology of shock, *360 

Mora, J. M. ; Appendicitis in measles, 127, *757 

Morrell, J. A. : Rapid physiologic test for 
corpus luteum hormone, 272 

Mouth, infectious oral papillomatosis of dogs. 
104 

Mudd, E. B. H. : Direct observation in vitro of 
phagocytosis by macrophages and poly- 
morphonuclear leukocytes, 282 

Mudd, S. : Direct observation in vitro 'of 
phagocytosis by macrophages and poly- 
morphonuclear leukocytes, 282 

Mueller, E. T. : Bacillus Friedlander septicemia. 
130 

Muller, G. L. : Influence of liver extract and 
acute infection on reticulocytes and bone 
marrow of pigeons, *774 

Mumps ; See Parotitis 

Muscle degeneration, experimental, 408 

histologic findings in skeletal muscles follow- 
ing electric shock, 5G2 
metabolism in acute molecular degeneration 
of striated muscle; variations produced in 
glycogen, lactic acid and phosphorus, *204 

Mustard gas, anticarcinogenic action of di- 
chlorodlethylsulphlde (mustard gas), 2oG 

Mycolog.v, medical, some problems in, 2GS 

Myocarditis, marked enlargement of heart In In- 
fancy due to parenchymatous myocarditis, 
903 

Myocardium, calcification of myocardium in 
premature Infant, *137 
congenital endocardial and myocardial fibrosi'; 
with calcification, 129 
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M.vocnrcllvmi— Ci)ntin\ic(t 

infarction, incUlenco niul situation of, 

(jucetlon of specific myocardial lesion In 
liypertliyroldlsm, iOS 

typical position of myocardial scars follontiiK 
’ coronary obstruction. 0" 


Nasopliarynx, plasmacytoma of, 257 

Necator americnnus, skin reactions to, lii per- 
sons Infected with common Intestinal para- 
sites, S91 

Necropsies, report on necropsies prepared by 
joint committee representing Kew 'iprlt 
Acadeniv of 3Icdiclne» Kcu’ Yorlc 1 atiio* 
logical 'Society and Jlctropolitan I'lineral 
Directors’ Association, *701 

Nciilirectomy : Sec under Kidney 

Nephritis: See under Kidney 

Nervous System, iiistologlc classincatloii of 
tumors of central nervous system, SOit 

malignant melanotic tumour of ganglion cells 
arising from thoracic sympathetic ganglion, 
748 

tumors ot sheaths of nervous system, SOS 

Neuritis, interstlllal liypertropiiic neuritis, 12:i 

Neurocytoma, suprarenal, vvitli metastnacs, .77.8 

Neuroma, plc.xlform neuroma with pacinian cor- 
Iiuscle.s, 422 

Neurosypltllls ; See under Syplillls 

Nevl, multiple epitheliomas originating from 
congenital pigmented ncvl, SOS 

New York State rcqtiircs tissue examinations’. 
S70 

New-Born : See under Infant 

Newsom, S. .1. : Hematopoietic effect of nuclear 
extractives obtained from red blood cells of 
fowl, *498 

Nose, accessory .sinuses, autopsy teciinlc for 
examining nasal sinuses and cerebellum. 
263 

local formation of antibodies by nasal mucosa. 
284 

rhlnosporidlum seeberl In nasal polyp ; fourth 
North Amerle.an case, 304 


Occupations: See Industries 

Ochronosis In cattle, 563 

Olcott, C. T. : Actinomycosis of bronclil and 
liver, 264 

Actinomycosis of mesentery of colon. 264 

Oliver, ,1.; Correlation of mitochondrial altera- 
tions in renal epithelium with secretory 
acUvlty as determined by extravltal mctlmd. 

Opie, E. L. : Cellular reactions of tuberculosis 
and their relation to Immunity and sensi- 
tization, *706 

Optic chiasm, changes of hypophysis and chiasm 
In severe trauma, 424 

Osmosis, effect of temperature on permeiibllity 
of resting and activated cells to water, 274 

Osteitis experimental production ot llbroiis 
osteitis, 242 

fibrosa and experimental chronic liyperiuira 
tnyroidism in puppies, 723 

Ihuosn, parathyroid tumors without, 748 

relation of general fibrous osteitis to para 
thyroids, 725 

'iosterol in experimental fibrous o.steitls, *47J 

Osteoblastic osteoid tis.sue-forming tumor of 
metacarpal bone, 894 


Osleogcncsls : See Bone, growtii 
Imperfecta : See Bone fragility 

O.sleoiiorosls : See Bone fragility 

bviilbtimln, prcclpltlnogcnlc action of mliiiile 
qiiniitltlcs of ovalbumin, 417 

Ovary, cysts ; Intracrnnlnl pressure In Il.s rclii- 
tion to hypophysis and cystic ovaries. 95 
hemorrhage Into ovarian stroma In inllral 
stenosis, 72G 

O.xyiirlnsls, appendiceal, 412 


P.achymeninoills. etiology of bloods cy.sts fol- 
lowing licmorrhngic pncliymcnlngltls, 100 

I’ancrcnllc ferments In bile of gallbladder, 410 

riiliinomii, liifcetlous oral papillomatosis of 
dogs, 104 

rnrablosls, mammalian parnlilosls, with imr- 
llciilar references to sex glands and hypoph- 
ysis, 97 

Paraganglioma ; phcnchromocyloma of supra- 
renal medulla (paraganglioma), a c.llnlco- 
patlinloglc stndy, »SI8 

Paralysis, general ; ccrcl)rnl lesions of dementia 
paralytica in comparison witli lesions of 
spontancons dlscnso in chickens. 562 
general, Bissaner's dementia iiaralytlca. 500 
ginger, lilstology of, 55S 

|•arIlmet•ln. attempt to grow iiarnmccla In luire 
ciillurcs of inberclc bacilli, 568 

Parathormone and ammoninm chloride, cffccls 
on bones, 402 

Parathyroid, action of ))aratl)yrol(l liorniono on 
epiphyseal junction of young rat, *00 
experimental chronic liypcrpnrntl).vroldI.sin and 
cffccls of irradiated ergostcrol, 723 
experimental chronic liypcrpnrnthyroldlsm and 
osteitis fihhrosn in i)uppIeH, 72.’! 

Iiormonc, regulatory action on i>arntl(.vrold 
gland.s and toxic effect on tissues of rat. 
•64 !l 

osteogenesis imperfecta associated witli lesions 
of, 230 

pathologic pliyslology of, *79 

relation of general fibrous osteitis to, 725 

tumors wllhoiit osteitis ni)rnsn, 748 

Paratyphoid, Bacillus paratyjiliosus B ; Idood 
antigens in Bacillus paratypliosns B and 
Bacillus dysenlcrlne Slilgn, 419 
Bacillus parntyphosus B, relation of blood 
antigens in Bacillus iinratyphosus B and 
Bacillus dyscnloriac Slilgn to certain .ml- 
mal cells and to human red blood cells, 
57.5 

scrologlc.al diagnosis ot typhoid and para- 
typhold fevers, 891 

Parenchymatous degeneration, chemical changes 
in, 736 

Parrots, recently doscrlhed virus disease ot par- 
rots and p.arrakeets dllfcrlng from iislttn- 
cosls, 280 

Pasternack, .1. G. : Ilomanowsliy staining of 
tissues with bufi’ered solutions, *315 

Pathology, doctorates in bnctoriology and 

pathology granted by American universi- 
ties (1931-1932), .5.55 

Pellagra, spinal cord lesions in, 98 

Penficld, AV. : Basic principles of pathologic 
reaction In brain, 285 

PepUe Ulcer, carcinoma of gaslrojcjunal stoma 
following operation for peptic ulcer, 558 

pathogenesis of perigastric abscess comiiil- 
catlng peptic ulcer, 407 
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Peptic Ulcer — Continued 
production of gastric and duodenal ulcers In 
experimental cinchoplien poisoning of dogs, 
♦8G0 

Peptides, serological specificity of, 742 

Peptone, cortical proliferation in mouse supra- 
renal after peptone, 879 

Peritonitis, meconium peritonitis ; hitherto un- 
descrlbed form of intra-uterlne perforation 
of a Jleckel’s diTerticulum, *50 
migratory peritonitis (so-called hematogenous 
peritonitis) in children, 405 

Perla, D. : Adamantinoma rvith metastasis to 
lungs, 120 

Isolation of organism of Bartonella muris 
anemia, 285 

I’ersplration, infectiousness of, in syphilis, 890 

Pertussis: See Whooping Cough 

Phagocytosis, direct ohservation In vitro of 
phagocytosis by macrophages and poly- 
morphonuclear leukocytes, 282 

Pharyngitis, association of pneumococci, hemo- 
philus influenzae and streptococcus hemo- 
lyticus vrith coryza, pharyngitis, and sinus- 
itis in man, 737 

Phenol derivatives in urine, 249 

Pheochromocytoma of suprarenal medulla (para- 
ganglioma), a clinlcopathologic study, *818 

Phillips, B. I. : Hematopoietic effect of nuclear 
extractives obtained from red blood cells 
of fowl, *498 

Phosphatide and cholesterol contents of normal 
and malignant human tissues, 747 

Phosphorus, experimental pathology of liver ; ef- 
fect of phosphorus on normal and on re- 
stored liver following partial hepafectomy 
in albino rat, *C37 

Photomicrography, two-color lantern slides by, 
278, *870 

Pierce, 31. : Cultures of leukemia blood leuko- 
C3-tes, *295 

Piette, E. C. ; Pontile hemorrhage in youth, 290 

Pigment, amount and arrangement of brown 
pigment of heart muscle, 73G 

Pilot, I. : Lymphograuloma inguinale, 288 

Pituitary Body, anterior lobe of pituitary gland 
and hyperthyroidism, 272 

basophil adenomas of, and their clinical mani- 
festations (pituitary basophilism), 746 
carcinoma with abdominal metastases, 748 

changes of hypophysis and chiasm in severe 
trauma, 42'4 

diseases, adioposogenital dystrophy, 245 

intracranial pressure in relation to hypophysis 
and cystic ovaries, 95 

mammalian parabiosis with particular refer- 
ence to sex glands and hypophj’sis, 97 
serologic differentiation between anterior and 
posterior lobe of hj’pophysis, 576 
squamous epithelial rests in hj’pophysis cere- 
bri, 558 

I’lasmacytoma of nasopharj-nx, 257 

Pleura, vascular granulomas of pleura simu- 
lating ecchjrmoses, 881 

Pleurisj', cholesterol, 409 

Pneumococeus, action of specific enzyme upon 
dermal infection of rabbits with tvpe III 
pneumococcus, 570 


Pneumococcus — Continued 
association of pneumococci, hemophilus influ- 
enzae, and streptococcus hemolyticus with 
coryza, pharyngitis and sinusitis in man, 
737 

dermal pneumococcic lesion in rabbit, 107 
Immediate and direct methods of typing, 262 
immunologic studies in pneumococcic infec- 
tions, 420 

immunity, mechanism of, 574 
lysis of pneumococcus by saponin, 106 
relation of hypersensitiveness to lesions In 
lungs of rabbits infected with pneumo- 
cocci, 742 

specific enzyme in cultures of bacillus de- 
composing capsular polysaccharide of type 
III pneumococcus, 570 

transformation of R pneumococci into S forms 
by use of pneumococcus extracts, 108 

l‘neiimonia, brain stem in pneumonia, *461 
giant cell, in adult, 731 
pneumonic changes in five months’ fetus, 129 
rheumatic pneumonia, 406 
vaccine virus pneumonia In rabbits, 105 

Pneumonoconlosls, formation of asbestosis body 
in lung, 728 

occupational, in an exhumed body, 427 
pulmonary ahestosis, 409 

Poliomyelitis, antiserum in experimental polio- 
myelitis, 112 

effect of concentration and of various tissue 
constituents on virulence of poliomyelitis 
virus, 109 

experimental poliomyelitis from intrathecal 
inoculation of virus, 251 
vital staining methods with neutral red ap- 
plied to nerve degeneration in poliomyelitis, 
583 

Polyp; polypi coli, 99 

rhinosporidlum seeberi in nasal polypi ; fourth 
North American case, 564 
universal polyposis of colon with carcinom- 
atosis transformation, 119 

Pons, pontile hemorrhage in youth, 290 

Porpliyrin, fatal sensitivity to sunlight called 
forth by enter.al porphjwln, 725 

Postgradu.ate study at New York Academy of 
Medicine, 238 

Postmortem : See Autopsy 

Potassium content of bone marrow in cancer, 
249 

iodide, effect on thyroid of rat, 729 

Potter. ,T. S. : Origin of infiltrating cells in 
transmissible Ij-mphatic leukemia of mice, 
275 

Precipitation, mechanisms of complement fix- 
ation and of precipitation reaction, 421 

Precipitin, progressive, selective absorption of 
precipitins in multivalent serum, 743 
reaction, estimation of proteins by, 733 
reaction, quantitative studies on, 740 

Pregnancy, relationship between nodules of 
thyroid gland and pregnancy, 95 

Priestley, J. T. : Experimental pathology of 
liver; restoration of liver of domestic fowl, 
*491 

Prostate, carcinoma of prostate gland and 
cryptorchism in a dog, 422 
malignant rhabdomyoma in child, 257 

Protein, Bence-Jones protein, 737 
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Protein— Continiird , 

estimation of proteins by precipitin 
73S 


reaction. 


of rapnecd pollens, 713 

ISiltacosis. recently described ^Irus disease of 
parrots and parrabects differing from 
psittacosis, 2S0 

l>((rimra hemorrhagica, aljinplioid leukopenia 
and purpura bcmorrliaglca vrltli acute tnill- 
arj evacerbation of chronic pulmonarj 
tuberculosis, 5S5 


I’liscli, h C : Occurrence of a calcareous ar- 
terial lesion in goiter, ’SoS 


Queen, P B Splcnectono In dogs uitli blll- 
ar\ fistula ; overproduction of blllarj pig- 
ment, 273 


Rabies, SSG 

antigenic properties of rabies virus, 714 
Immunity in rabies, 419 
virus in human saliva. 111 

Itachltis • See Rickets 

Radiation • Sec also Radloactlvitv , Roentgen 
Raj . Ultraviolet Rajs 

causes of cell death in irradiated human tis- 
sue, 733 

Itndioactivltr ; production of osteogenic sarcoma 
and other clmnges from radioactive material 
injected Into rabbits, 87S 

Uigvveed, proteins of ragweed pollens, 743 


Uhinitis, vasomotor; association of pneumococci, 
neraophllus influenzae and Streiitococcus 
licraoljtlcus with corjza, idiarjugltls and 
sinusitis in man, 737 

Itlitnosporidlum seeberl in nns,il polvp, fourth 
Nortli American case, SG4 

UIcli, A R : I’rolecllvo action of nntiiiody In 
immunized animals deprived of leukocjtes, 
281 

Richter, M K • Origin of fnflltratlug cells in 
tr.insnilssiblo Ivnipluitlc leukemia of mice, 
27.7 

Ukkets, foetal, 10 1 

Binder C 0. ; Impaction of nouro-eplthellnl 
ejst in tiitrd ventricle of btaln, 127 

Rivers. T Af. • Reccntlj described virus disease 
of parrots and pariakocts dlfteilng from 
psittacosis, 2k0 

Rolilnson, 0 II . Tv pcs of resiionse in lalio- 
ratorv animais to litirnan strains of asper- 
glllus, 280 

Robscliclt-ltoblilns, P S Rcgcnernllon of 
hemoglobin ns mndlllcd b> abnormal condi- 
tions of liver, 270 

Roentgen Itavs, elTcct of roentgen rnvs on 
metabolism of .lonsen sat coma, 123 
studj of concretions Iij \-rajs, 110 
variations In lactic acid content of Idood 
after roentgen treatment, 123 
wavelength of \-ravs and ijiologlc cITecl. 301 

KomanonsKv staining of tissues vvitli IniiTorcd 
solutions, sjiri 


Rat-Bite Fever associated vvltli sporotiirlx. ss3 
isolation of spiroclictc of, from saliva of 
rats, 110 

UitcUffe, H li • Gastric ulcer In captive wlhl 
animals, 580 

Rectum, classlflcatlon of cancer of rectum, 713 

Reflex, role of conditional relieves In Imnumitj, 
575 

licgeslcr, R P Rupture of csopliagus, report 
of 2 cases, 5SG 

Relmann, S P : Suiphvdrvl, o/fecls on col] 
organization and dllTercntinllon and rela- 
tions to neoplasia, 275 

Respiratorj Tract, aspiration of particles of 
brain into respiratorj’ tract in Injiirv to 
skull, 2G2 

iel,iilonsIup of pathogenic bacteria to upper 
respiratorj disease In infants, 739 

Ileticulocj tes, influence of liver extract and 
acute infection on retlculocjtes and bone 
marrow of pigeons, *774 

Rctlcido Endothelial Sjstcm and amyloid, 21C 
dependence of therapeutic effect of immune 
serums on intact reticulo-cndotheltal sys- 
tem, 745 

in Infectious diseases, 745 

endotbclml sjstem in Imraiin- 

itj, 420 

Retina, medullo-epitheiiomas of brain and 
retina, S95 

'’(tlnal lespiration and amino-aclds, 242 

lllnbdojnjoma, malignant, of prostate In clnld, 

2o7 

Rheumatic Fever, blood culture In, 885 
histology of, 880 
pneumonia in, 406 

Rheumatism, cardiac lesions in, 729 
cytologic studies on rheumatic granuloma, 727 


Roscdalc. R S Suiirarcnal liemoirhago in 

adults, <V02 

' Uoscnovv , r, r Spcclflcltv of streptococci 

Isolated In studies of Influenza, 279 

Kosonllinl, S R • Tliromlinsis .tnd fatal pnl- 
monarv cmhollsm comp irlsnn of frctpiencv 
In cUiiks of central Europe and North 
America, vvltli special reference to in- 
crease, *213 

Itubcnstonc, A 1 : Case of iirlmarj snuamous 
cell tarcliioma of thyroid. 337 
Severe case of alkalosis, 387 

Rukstinat, G .1 Experimental stiidv of traum- 
atic sliock, *37S 


SacrococcygDnl tumors, adenocarcinoma of evs- 
tlc congenital cmbrjonal remnant, *1 

Sacro-lllac, artliUtls deformans of, 880 

.Sain. A jr : Unusual metastnscs of malignant 
tumors, report of G cases, 129 

Snltva, rabies virus lii human saliva, 111 

Salivnrv Glands, intranuclear and cjtoplasmlc 
inclusions ('‘protozoaii-ilke bodies”) in 
sallvarj glands and otlicr organs of in- 
fants, 50G 

pathologic anatomj of, 411 

Saimonclln See undei Bacteria 

Sanes, S Acute pjemic ciiolccv sfltis, *116 

CjstlMs emplijsematosa in a diabetic patient, 
130 

Recurring jaundice with icport of biopsv, 901 

Saplilr, 0 ; Bands and lidges in pulmonary 
arterj ; their relation to Ayerza’s disease, 
♦10 

Sarcoma, adsorption experiments vvltli virus of 
Rous sarcoma, IIG 

effect of roentgen rays on metabolism of Jen- 
sen sarcoma, 423 
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Sarcoma— Continued 

immune sera acainst fowl-tumour viruses, 41S 
immunity to Jensen’s rat sarcoma produced 
b 3 ' tumour extracts, 74S 
production of osteogenic sarcoma and other 
changes from radioactive material injected 
into rabbits, STS 
pulmonary-, primary sarcoma, 578 
sj-novial sarcoma of knee joint, 897 
Sawyer, W. A. : Vaccination against j-ellow 
fever witli virus fixed for mice and immune 
serum, 2S1 

Scarlet fever, anatomic changes of heart and 
blood vessels in septic scarlatina, 245 
cardiac lesions in scarlet fever, streptococcus 
infections and rheumatic granulomatosis. 
729 

colonies of hemolj-tic streptococci in, 412 
dissociation in Streptococcus scarlatinae, 8S5 
leukocyte response in man to Dick toxin, with 
special reference to eosinophil, 744 
scarlatinal streptococci in nonscarlatinal in- 
fections, 252 

streptococci of milk-borne septic sore throat 
and scarlet fever, 570 


Sinusitis, association of pneumococci. Hemo- 
philus influenzae and Streptococcus hemo- 
lyticus with coryza, pharyngitis, and sinus- 
itis in man, 737 

Skin, hj’perergic skin Inflammation in dog, 251 
local sensitization of skin, (Arthus’ phe- 
nomenon) produced in normal rabbits and 
guinea-pigs by protein of tuberculin, 282 
permeability of skin vessels, 241 
tubercle bacillemia in tuberculosis of skin, 
889 

Smallpox, action of antivacclnal serum on vac- 
cinia virus, 113 

flocculation tests for differential diagnosis of 
smallpox and cliickenpox, 743 
.Tames Brj-ce and his test for perfect vac- 
cination ; a forgotten chapter in history of 
immunology, *837 

purification of virus of vaccinia, 884 
vaccination, antibodies against vaccinia virus, 
742 

vaccination, encephalitogenic power of vac- 
cinia virus, 739 

vaccination, immunity to vaccination by in- 
jection of testicular vaccine virus, 41G 

Smith H. P. : Clotting of thrombin, 277 


Schenken, 3. K. ; Vascular lesions of gastro- 
intestinal tract in mercury poisoning, *152 

Schuller- Christian syndrome; See Christian- 
Schiiller syndrome 

Schwentker, F. F. : Recently described virus 
disease of parrots and parrakeets differing 
from psittacosis, 280 

Sclerosis and aneurysm of pulmonary artery 
with patent foramen ovale, 563 
multiple, etiology of, 5G9 
tuberous, *799 

Screens, translucent projection screens, *511 

Scurvy, anemia of scurvy, 877 

Seibert, F. B. : Local sensitization of skin 
(Arthus* phenomenon) produced in normal 
rabbits and guinea-pigs by protein of tuber- 
culin, 282 


Snake venom, cellular immunity to snalic 
venom and staphylococcal toxin, 417 

.Sobel, I. P. : Viosterol in experimental fibrous 
osteitis, *471 

•SociETV Tuaxsactioxs: 

American Society for Experimental Pathology, 
270 

Buffalo Pathological Society, 129, 901 
Chicago Pathological Society, 127, 287 
New York Pathological Society, 117, 264, 428 
Philadelphia Pathological Society, 584 

Sodium, hexosediphosphate, effect on diabetic 
and normal animals, 95 

Specimens, preservation of thin sections of tis- 
sue in natural color, *372 

Sperm crj’stals, 750 

Spermine in human tissues, 248 


Selye, H. ; Action of parathyroid hormone on 
epiphyseal junction of young rat, *G0 

Seminoma, spheroidal cell carcinoma (semi- 
noma) of epididymis not involving testicle, 
123 

Semsroth, K. : Pathologic physiology of para- 
thyroid glands, *79 

Serodiagnosis, agglutination of sheep red blood 
cells by human serum in complement- 
fixation tests, 420 

complement fixation with solutions of red 
blood cells, 421 

mechanism of complement fixation and of 
precipitation reaction, 421 

Serum, anticomplementarj- sera, 892 

Sickness ; See Anaphylaxis and Allergy 

Sex perversions leading to fatal accidents, 900 

Shock, experimental study of traumatic shock, 
*378 

pathology of shock, *3G0 
substances stimulating peristalsis and lower- 
ing blood pressure in organs of sen.sitized 
and shocked dogs, 420 

Shope, B. E. : Tumor-like condition in rabbits 
induced by flltrable agent, 285 

Silicosis : See Pneumonoconiosis 

Silver, 7 cases of generalized argyrla, 897 


Spinal cord, capillary haemangioma of spina i 
cord associated with syringomyelia, 99 
lesions in lateral horns in acrodynia, pellagra 
and pernicious anemia, 98 


Spine, absence of cervical spine (Klipple-I'eii 
■ syndrome), 98 

large ground preparations of vertebral col- 
umn, 411 


Splrochaeta Pallida, cultivation of, 414 

reaction and its relation to AVassermann re- 
action, 745 

.Spleen, autotransplantation of splenic tissue. 
95 


chronic passive congestion of spleen, 410 


diffuse hemangiomatosis of, 881 


hemolytic activity of, in hemolytic anemia. 


iron in liver and in spleen after destruction 
of blood and after transfusions, 732 
speckled, 3 cases; (multiple necrosis of 
spleen) with reference to changes in 
kidnej’s, 245 


Splenectomy, in dogs with biliary fistula; over- 
production of biliary pigment, 273 
Splenomegalj-, histoplasmosis (Darling) without 
splenomegaly, 105 

Sproul. E. E. : Acute myeloid leukemia wltii 
unusual features, 432 
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Simtum, lysis of tuljercle Ijacllll In spntvmi, 508 

Stains, RomanowsUy staining of tissues with 
buffered solutions, *515 
\ltal staining methods with ircutral red 
applied to nerve degeneration in poliomye- 
litis, 583 


Sliiiihylococcus albus, citrcus and rosens from 
staphylococcus aiirens, derivation of, SS.i 
aureus agglutinins in tuberculous effusions. 
417 


vase of food poisoning apparently duo to. 


413 

cellular immunity to snaUc venom and 
staphylococcal toxin, 417 
effect of heat, storage and chlorination on 
to.xlcity of staphylococcus filtrates, 413 
filtrates of cultures of staphylococci, Sitii 
flocculation reaction with staphylococcal toxin. 
113 


natural immunity to staphylococcal toxin, 417 
role of intracellular bactcrlopliage in lysis of 
susceptible staphylococci, 739 
toxin and antitoxin, 41S 


Starvation, fat mobilization in, 242 


Status lymphaticus : See hymphatlsm 

Stephenson, G. W. ; Experimental pathology of 
liver ; restoration of liver after partial 
hepatectomy and partial ligation of portal 
vein, *484 


Stewart, H. L. •. Congenital cyst of lung, *627 
Tuberous sclerosis, *799 


Stomach, adenocarcinoma of, 206 

carcinoma of stomach in child aged 3 years, 
289 

lesions of cardiac orifice of stomach produced 
by vomiting, 720 

physiologic transformation of gastric glands. 
41X 

tearing of mucous membrane of stomach in 
deatli by drowning, 427 
ulcer, experimental, chronic, in rabbits, 721 
ulcer in captive wild animals, 580 


Sireptococcfis, association of pneumococci. 
Hemophilus Influenzae, and Streptococcus 
hemolyticus with coryza, pharyngitis, and 
sinusitis In man, 737 
dissociation of streptococci, 885 
hemolytic, effect of urine on, 883 
infection, cardiac lesions in scarlet fever, 
streptococcus Infections and rheumatic 
granulomatosis, 729 

of milk-borne septic sore throat and scarlet 
fever, 570 

reaction of rabbits to green streptococci, 741) 
serological reactions with hemolytic strepto- 
cocci in acute bacterial Infections, 573 
variants, 100 

Styryl quinoline, experimental nephritis pro- 
duced by styryl quinoline compound no. 90, 
879 


Submaxlllary gland, brain to brain trans- 
mission of submaxlllary gland virus in 
young guinea-pigs, 737 

Sugar in Blood ; See Blood sugar 

Sullivan, P. Jj. : Local formation of anti- 
bodies by nasal mucosa, 284 

Sulphide anemia; nonspecific action of anti- 
anemic substances, 277 

Bidphydryl, effects on cell organization and 
differentiation and relations to neoplasia. 


SunligW. sensitivity to auullglit called 

forth by enteral poi])hyiln. 725 

Suprafcnals, nbnormnlltics of mouse supra- 
renal, 728 

hone marrow in, 729 

cortical proliCcrallon in mouse suprarenal 
after peiitonc, 879 

duodenal ulcer following damage to adrenals, 
273 

hemorrhage In adults, 902 
neurocytoma wltli metastnses, 57S 
pheochromoeytoma of suprarenal medulla 
(paraganglioma), a cllnlcopathologlc study, 
*818 

Svedberg, A. ; Bfl'ccts of total removal of livci 
in monkey (Macnciis rhesus), 273 

Sueat, pigment In sweat and mine of certain 
sheep, 248 

.Syphilis, Infcclloiisiicss of pcr.siilratinn in 
syplillis, 890 
of lung, 731 

serologic diagnosis of syplillis with cltochoi 
reaction of Saclis-lVltcbsky, 203 
serology of syphilis; po.sitlvc IVnsscrmann 
reaction in normal rabbits, 7 1 1 

Syrlngom.vclln, capillary liacmnnglomn of spina! 
cord associated with syrlngom.vella, 99 

SziircU, S. A.: Exiierlniciilal fat cniladism of 
myocardium In dogs, 127 


Table, autopsy table, *370, *500 
Tapeworm of Jiumnn gnllbladtlcr, SS9 
Tar Cancer ; Sco under Cancer 

Teeth. Idcntlflcntton of burnt liodlos hv teeth, 
420 

origin of teeth in dermoid r.v.st.s ; some 
rellectlons on enigma of teratoma, *323 

Tclnnglostenosls, underlying jiroccss In 
endarteritis obliterans and oilier va.sciilar 
diseases, 730 


Teratoma, origin of teeth in dermoid c.vsfs; some 
reflections on enigma of teratoma, *323 

Tcrplan, K. ; Acute pyemic cholecystitis, *140 

Changes in brain in case of fatal insulin 
shock, 131 

Testicle, effect of antltcstlcular scrum on 
enhancement value of testicle extract, 403 

effect of testicle extract on transplantable 
mouse tumor.s, 747 

tesflciilnr hormone content of tissues and 
human urine, 724 

nndescended, and cancer of prostate in dog. 


Tetanus, scrum propliylaxls and treatment, 114 

Thompson, W. P. : Pathology of hcmolvtlv 
jaundice, 428 

Thoracic duct, obliteration of, 882 

Throat, streptococci of mllk-hornc septic son- 
throat and scarlet fever, 570 

^roinW- cardiac, mechanism of formation of. 


Tlii'ombln, certain 
clotting of, 277 


quantitative aspects of 


I hymns, effect of vitamin deficiency on .struc- 
ture of thyroid and tliymus glands, 403 
pathologic anatomy of, 729 
reticulum cell carcinoma of, 250 
tumors of, 578 


I’hyrold cancer, primary, squamous cell, 587 
cancer of thyroid, rndiosensltlvit.v of, 577 
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Thyroid — Continued 

effect of cabbage feeding on morphology of 
thyroid of rabbits, 239 

effect of potassium iodide on thyroid of rat. 
729 

effect of vitamin deficiency on structure of 
thyroid and thymus, 403 
extract: influence of feeding of thyroid gland 
on tissue respiration, 94 
extract ; relation of heart weight to basal 
metabolism as varied by thyroid adminis- 
tration, S77 

hemangio-endothelioma of, 578 
metabolism of supravital normal and goitrous 
thyroid, 243 

method for determination of thyroxine in, 
240 

occurrence of a calcareous arterial lesion in 
goiter, *353 

(luestion of a specific myocardial lesion in 
hyperthyroidism, 408 

relationship between nodules of thyroid and 
pregnancy, 95 
studies on, 96 

Tliyroxine, method for determination of 
thyroxine in thyroid, 246 

Ticlc-bite fever, cross-immunity between Soutli 
African typhus and tick-bite fever, 891 

Tissues ; abnormal tissue friability (hj’po- 
flbrosis universalis), 730 
anatomic inferiority of human organs, 898 
autolysis in malignant and normal rabhit 
tissues, 747 

causes of cell death in irradiated human 
tissue, 733 

culture, behavior of rabbit virus III in, 103 
ctilture, colorimetric pn of malignant cells 
in, 248 

culture, experimental regeneration in, 881 
examinations. New York state retiuires tissue 
examinations, 876 

lilstochemical studies by microincineration of 
normal and neoplastic tissues, 732 
nutritional requirements in vitro of normal 
and malignant mouse epitheliums, 115 
respiration, influence of thyroid on, 94 
Itoraanowsky staining of tissues with buffered 
solutions, *515 

testicular hormone content of, 724 

Tocantins, L. M. : Alymphold leukopenia and 
purpura hemorrhagica with acute miliary 
exacerbation of chronic pulmonary tuber- 
culosis, 585 

Tonsils, hematogenous tuberculosis of, 414 

Toriila infection, 567 

Trachoma, experimental, 887 

Trout, E. E. : Pontile hemorrhage in youtli. 
290 

Treponema mlcrodentium, cultures of, 109 
Pallida : See Splrochaeta pallida 

Trichlorethylene, lethal accident due to inhala- 
tion of trichlorethylene, 749 

Triorthocresyl phosphate, histopathology of trl- 
orthocresyl phosphate poisoning {ginger 
paralysis), 558 

Trubek, 31. : Isolated necrotizing arteritis and 
subacute glomerulonephritis in gonococcal 
endocartitis, 260 

Tryptophan test in tuberculous meningitis, 582 

Tubercle Bacilli, attempt to grow paramecin in 
pure cultures of tubercle bacilli, 568 


Tubercle Bacilli — Continued 
biologic properties of 78 strains Isolated from 
infants in Liibeck, 254 

blood cultures of tubercle bacilli according 
to Lowenstein’s method, 263 
chemical and biological properties of phos- 
phatide from tubercle bacillus, 568 
demonstration of small numbers of, 571 
diagnostic significance of fecal examination 
for tubercle bacilli, 415 
disease caused by filtrates of tubercle bacillus 
cultures, 568 

early cellular reactions in lungs of rabbits 
injected intravenously with human tubercle 
bacilli, 411 

effect of acid hydrolysis of polysaccharide 
from human tubercle bacillus, 573 
effect of human tubercle bacilli on pigeons, 
.111 

effect of iodine on tubercle bacillus and 
experimental tuberculosis, 884 
egg yolk agar in culture of tubercle bacilli, 
583 

experiments on filtrable phase in life history 
of, 886 

filtrable forms of, 253 

histologic changes and fate of living tubercle 
bacilli in tuberculous rabbits, 107 
111 blood in tuberculosis of skin, 889 
in blood of tuberculons patients, 415 
lysis of tubercle bacilli in sputum, 568 • 
Idiagocytosis of, 572 

polysaccharide in filtrates of cultures of 
tubercle bacillus on Long’s synthetic 
medium, 573 

potato-egg medium for isolation of, 583 
relation of number of tubercle bacilli to 
lesion, 255 

relative incidence of human and bovine 
tubercle bacilli in tuberculous meningitis 
In England, 251 

Tuberculin, local sensitization of skin (Arthus’ 
phenomenon) produced in normal rabbits 
and guinea-pigs by protein of tuberculin, 
282 

skin reactions to human and avian tuberculin 
in disease of lymphoid and myeloid tissue, 
743 

Tuberculosis : See also under names of organs 
and regions, as Lymph nodes, tuberculosis ; 
Skin, tuberculosis ; Tonsils, tuberculosis 
accumulation of iron in tuberculous areas, 
108 

iilymphoid leukopenia and purpura hemor- 
rhagica with acute miliary exacerbation of 
chronic pulmonary tuberculosis, 585 
association of tuberculosis and carcinoma, 745 
avian, acute, septic, in man, 889 
BCG vaccination, further studies of dis- 
aster in Lubeck, 255, 415 
calcification following massive doses of vlos- 
terol in experimental bovine tuberculosis 
of guinea-pigs, 567 

cellular reactions of tuberculosis and their 
relation to immunity and sensitization, *706 
chemical changes In serum of guinea-pigs 
with experimental tuberculosis, 414 
cholesterol thorax In tuberculosis (cho- 
lesterol pleurisy), 409 

complement fixation with urine in tubercu- 
losis. 572 

desensitization of tuberculous guinea pigs, 
572 
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Tuberculosis— Continued 
effect of environment on normal and tuber- 
culous KUinea-plgs, 508 
effusion. Staphylococcus aureus agglutinations 
in, 41T 

experimental, effect of Iodine on, 884 
experimental, of rabbits, fnt therapy In, 507 
liastening experimental tuberculosis In guinea- 
pig, 415 

In first 3 years of life, 410 
lipase content of serum of tuberculous cbll- 
dren, 253 

lysozyme and tuberculosis, 573 
main forms of tuberculosis In autopsy mate- 
rial, 253 

pulmonary, atelectasis in, 409 
pulmonary, atelectasis as a factor In evolution 
of chronic fibroid pulmonary tuberculosis, 
409 

pulmonary, effect of Irradiated ergosterol on 
calcification In, 508 

pulmonary, expcrlment.al masslfo atelectasis 
by bronchial stenosis and its effect on, 280 
pulmonary, lipolytic content of sputum In, 418 
pulmonary, monocytosis In, 415 
relation of number of tubercle bacilli to 
lesion, 255 

Robert Ifochhcft, 571 
serodiagnosis of, 570 

serum cholesterol In high altitudes and Us 
relation to tuberculosis, 253 
ultravlnis of, 252, 887 
virus, flltrablllty of, 571 
water and other Inorganic constituents In 
heart muscle of tuberculous patients, 240 

Tularemia. Bact. tularense in Eastern wood 
tick, 102 

Tumors : See also under names of organs and 
regions 

biology of neoplastic cells, 890 
different types of tumors arising from In- 
fundibular rests of cranlopbaryngoal duct, 
287 

effect of testicle extract on transplantable 
mouse tumors. 747 

effects of sulphydryl on cell organization and 
differentiation and relation to neoplasia, 
275 

experiments on production of tumours on 
somatic mutation hypothesis, IIG 
group-specific and heterogeneous structures 
in lipoid antigen of malignant tumors, 422 
immune sera against fowl-tumour viruses, 418 
Inactivation of agent of chicken tumor by 
monochromatic ultraviolet light, 74G 
influence of local circulatory disturbance and 
anemia on growth of transplanted tumors, 
423 

metabolism of tumor cells, 422 

osteoblastic osteoid tissue-forming tumor nf 
metacarpal bone, 894 

properties of causative agent of chicken tumor, 
895 

scientiflo basis of biopsy in tumors, *517 

tumor-like, condition In rabbits Induced by 
flltrable agent, 285 

Turpentine, effect of benzene and turpentine on 
production of immune substances, 418 

Tweedy, W. R. : Parathyroid hormone; its 
regulatory action on parathyroid glands and 
toxic effect on tissues of rat, *649 


Typhoid, antibody response to typhoid vaccine, 
112 

bacilli, Influence of bacteriophage on hemo- 
lytic action of typhoid hncUU (phenomenon 
of Frlcdborgcr-Vallen) , 112 
effect of typhoid fovor and previous typhoid 
vaccination on antibody response to typhoid 
vaccine, 416 

fractionation of typhold-lmmunc rabbit 
scrums, 114 

serological diagnosis of typhoid and parathy- 
told fevers, 891 

Typhus, Bacillus protons and typhus, 888 
cross-ImmiiuUy between South African typhus 
and tlck-blto fever, 891 
cultivation of typhus fever rickcttsla, 738 
Jlcxlcnn typhus, 888 

multiplication of virus of llcxican typhus In 
liens, 108 

silent. In man, 252 


Ulcers: See also I’cptlc Ulcer; and under 
names of organs 
human amoebic ulcers, 505 

Ultraviolet light, monochromatic. Inactivation 
of agent of chicken tumor by, 740 

Umbilical cord, uric acid content of blood 
from umhlllcnl cord, 734 

Unclnarla: See Hookworm 


Undtilnnt fever, occurrence of undiiinnt fever 
In Sweden, 111 

Urea, mechanism of fixation by Inflammatory 
reaction, 283 


Uric Acid content of blood from umhlllcnl cord, 
734 

hlstoclicmlcal study of uric acid Infarcts of 
kidney of new-born Infants, 730 

Urine, complement fixation will) urine Iti tiihei- 
cuiosls, 572 

effect of, on hemolytic streptococci, 883 

fermentable sugar In normal, 247 

I)henol derivatives in, 249 

pigment in sweat and urine of certain sliecn, 
248 

renal thresholds for hemoglobin In dogs, 241 

testicular hormone content of tissues and hu- 
man urine, 724 

Uterus, calcium content of arteries of uterus, 
734 


Van Wagoner, F. II . ; Production of g.istric 
and duodenal ulcers in experimental clii- 
chophen poisoning of dogs, *800 

Varicella ; See Chlckenpox 


Vena cava, stenosis of superior 
to mediastinal tuberculosis. 


vena cava flue 
128 


Vertebra: See Spine ' 


Viosterol : See Ergosterol 

Virus, Immune sera against fowl-tumour viruses, 


disease, recently described virus disenso of 

ZTs, ^ 8 ^ 

Vitamin concentrates, an in vitro effect of anti- 
neuritis vltainin concentrates, 24S 

D, mechanism of calclflcatloj/ in heart and 
aorta In hypervltaminosls I), *(;i 3 
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Yitamin — Contimied 

0, production of osteitis fibrosa with over- 
doses of, 271 

deficiency effect of vitamin deficiency on 
structure of thyroid and thymus glands, 
403 

Vomiting, lesions of cardiac orifice of stomach 
produced by vomiting, 72G 

Vorwald, A. J. ; Experimental massive atelec- 
tasis by bronchial stenosis and its effect on 
pulmonary tuberculosis in dogs, 2SG 

I'orzimer, J. : Adamantinoma with metastasis 
of lungs, 120 


Wagener, K. : Simple method for study of 
sporulation of coccidial oocysts, *213 

Wallerstein, H. : Pheochromoeytoma of supra- 
renal medulla (paraganglioma), a clinico- 
pathologic study, *818 

Spheroidal cell carcinoma (seminoma) of 
epididymis not involving testicle, 123 

Walsh, T. E. : Local formation of antibodies 
by nasal mucosa, 284 

Waltz, A. D. : Rupture of esophagus, report 
of 2 cases, 5SG 

Warner, E. D. : Certain quantitative aspects 
of clotting of thrombin, 277 

Watwich, M. ; A modern autopsy table, *37C 

Pneumonic changes in five months' fetus, 120 

assermann ,, Reaction, serology of syphilis : 
posiU’Je IVassermann reaction in normal 
rabbits, 741 

splrochaeta pallida reaction and its relation 
to. 745 

Weil, A, : Three different types of tumors 
arising from Infundibular rests of cranio- 
pharyngeal duct, 287 

Weller C. T, : Two-color lantern slides by 
photomicrography, 278 


Whipple, G. H, ; Regeneration of hemoglobin 
as modified by abnormal conditions of liver, 
270 

Splenectomy in dogs with biliary fistula ; over- 
production of biliary pigment, 273 

Whooping cough, grant for study of, 238 

Wilson, J. L. : Hyaline membrane in lungs, 
descriptive study, *437 

Hyaline membrane in lungs, experimental 
study, *450 

Wolf, A. : Interstitial hypertrophic neuritis, 
123 

Wood, D. A. : Primary idiopathic muscular 
hypertrophy of esopliagus with narrowing 
of lumen, *7GC 

Wound, age factor in velocity of growtli of 
fibroblasts in healing wound, 241 
chemical analysis of gunshot wounds, 749 
erroneously interpreted gunshot wound of ' 
skull, 749 

gunshot, peculiarities of marks of clothing on 
lead bullets, 898 

traces of metal in gunshot wounds, presence 
of, oS2 


Xanthogranulomatosis, lipoid chemistry of, 735 


Yaws : .See Frambesia 
Yeastlike parasites, classification of. 209'" 
Yellow Fever encephalitis of monkey, 5CG 
vaccination with virus fixed for mice and 
immune serum, 281 


Zinc chloride, acute poisoning with. 899 
significance of copper, zinc and manganese 
in patliology, 249 




